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GreenPAK Programmable Mixed-Signal Matrix with Asynchronous State Machine, Dual Supply,

and Extended Temperature Range

Description

The GreenPAK product family is based around
Renesas Electronics Corporation's proprietary Zero
Static Power ASM (Asynchronous State Machine).
This machine is fault tolerant and operates
continuously over a wide voltage range with very low
latency. The SLG46880-E provides a small, low
power component for commonly used Mixed-Signal
functions. The user creates their circuit design by
programming the one-time Non-Volatile Memory
(NVM) to configure the interconnect logic, the 1O
Pins, and the macrocells of the SLG46880-E. This
highly versatile device allows a wide variety of Mixed-
Signal functions to be designed within a very small,
low power single integrated circuit.

Features
= Two High Speed General Purpose Rail-to-Rail
Analog Comparators (ACMPxH)

= Two Low Power General Purpose Rail-to-Rail
Analog Comparators (ACMPxL)

= Two Voltage References
* Two Vger Outputs
= Twelve Combination Function Macrocells
* One Selectable DFF/LATCH or 2-bit LUT
* Four Selectable DFF/LATCHES or 3-bit LUTs

* One Selectable Pipe Delay or Ripple Counter,
or 3-bit LUT

* One Selectable Programmable Pattern
Generator or 2-bit LUT

* Four Selectable 8-bit CNT/DLYs or 3-bit LUTs

* One Selectable 16-bit CNT/DLY or 4-bit LUT
» Asynchronous State Machine

* Twelve States

* Four Dynamic Memory Macrocells

* f(1) Computation Macrocell with Dedicated
ACMP

= Serial Communications
* |2C Protocol Interface
» Programmable Delay with Edge Detector Output
» Deglitch Filter or Edge Detector
» Three Oscillators
e 2.048 kHz Oscillator

* 2.048 MHz Oscillator
» 25 MHz Oscillator
= Crystal Oscillator
= Analog Temperature Sensor
* Power-on Reset
= Wide Range Power Supply
* 25V (8 %) to 5V (10 %) Voo
* 25V (8 %)to 5V (10 %) Vooz (Vop2 < Vbb)
= Ambient Operating Temperature Range: -40 °C to
+125 °C
= RoHS Compliant/Halogen-Free

= 32-pin STQFN: 4.0 mm x 4.0 mm x 0.55 mm,
0.4 mm pitch

Applications

= Qutdoors Electronics
= Factory Automation
= Servers and Networking Equipment
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1. Overview

1.1 Block Diagram

GPO7 Vop GND1 GPO6 GPO5 GPIO11 GPIO10 GPIO9
GPOO GPI7
Vref sTeenT:r Crgzzal POR Combination Function Macrocells
GPIOO 2-bit LUTO 2-bit LUTL 3-bit LUTO GP6
or DFFO or PGen or DFF1
Additional Logic
Function
GPIO1 - 3-bit LUT1 3-bit LUT2 3-bit LUT3 GPIS
ACMPOH ACMP2L FILTER with or DFF2 or DFF3 or DFF4
Edge Detect
3-bit LUT4 3-bit LUTS 3-bit LUT6
GPIO2 Programmable or CNT/DLY1 or CNT/DLY2 or CNT/DLY3 GPl4
Delay
ACMP1H] ACMP3L 3-bit LUT7 3‘:?;5? 4-bit LUTO
2 .
GPIO 12C Serial or CNT/DLY4 Delay/Ripple or CNT/DLYO GPIOS
Communication
ASM Subsystem
GPI1 . GPIO7
Oscillators
DMO_0| |DMO_1
12 2.048 2.048 25
DM1_0 DM1_1 State . :
it 04 .04 2
GPI2/SDA GPIO6
f(1)
GPI3/SCL GPO4
GPIO3 GPIO4 GPIO5 GPO1 GPO2 GND Vop2 GPO3
Figure 1. Block Diagram
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2. Pin Information

2.1 Pin Assignments

— O
5 0880238
Ao 83zZzaaoa o
0>060000
GPOO0 i1 247 |GPI7
ST T T T T T T 1
GPIOO0; 32 (/ } 23{ | GPI6
GPIO1 13 | ! GPI5
GPIO2 14 | o | GPl4
GPIO ~ | | GPIO8
GPI1 | | GPIO7
GPI2/SDA 17 | | GPIO6
GPI3/sCL 38 17 1GPO4
BERRERERE Legend:
O T W - NA 8®
O0000=z 280
ool o > & TP — Thermal Pad
O 0o
GPI — General Purpose Input
STQFN-32 GPO - General Purpose Output
(Top View) GPIO - General Purpose Input/Output

Figure 2. Pin Assignments

2.2 Pin Descriptions

Table 1. Functional Pin Description

SLS;’:::" Pin Name Functions
1 GPOO0 General Purpose Output or ACMP4F Input 1 or ASM1 output
2 GPIO0 General Purpose 10 or ACMP4F Input 2
3 GPIO1 General Purpose 10 or ACMP4F Input 3
4 GPIO2 General Purpose 10 or VgegrO1 or Din LATCH (en1)
5 GPIO General Purpose Input or Din LATCH (en0)/EXT_CLK2
6 GPI1 General Purpose Input or Din LATCH (enO)/EXT_CLK1/Vgee IN
7 GPI2/SDA General Purpose Input/I>’C SDA
8 GPI3/SCL General Purpose Input/I>2C SCL
9 GPIO3 General Purpose |0 or Din LATCH (en1)
10 GPIO4 General Purpose 10 or I12C exp0 output
11 GPIO5 General Purpose 10 or I12C exp1 output
12 GPO1 General Purpose Output or ASM2 output
13 GPO2 General Purpose Output or ASM3 output
14 GND Ground

R19DS0167EU0100 Rev.1.00 RENESAS Page 12
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SL(:;':::n Pin Name Functions
15 Vb2 Power Supply
16 GPO3 General Purpose Output or ASM4 output
17 GPO4 General Purpose Output or ASM5 output
18 GPIO6 General Purpose 10 or Din LATCH (en1) or I2C exp2 output
19 GPIO7 General Purpose 10 or Din LATCH (en1) or I2C exp3 output
20 GPIO8 General Purpose |10 or ACMP4F Input 7
21 GPl4 General Purpose Input (XTAL IN) or Din LATCH (en0)/EXT_CLK1
22 GPI5 General Purpose Input (XTAL OUT) or Din LATCH (en0O)/EXT_CLK3
23 GPI6 General Purpose Input or ACMP4F Input 4
24 GPI7 General Purpose Input or ACMP4F Input 5
25 GPIO9 General Purpose 10 or ACMP4F Input 6 or VgerOO0
26 GPIO10 General Purpose 10 or ACMPOH
27 GPIO11 General Purpose 10 or ACMP1H
28 GPO5 General Purpose Output or ACMP2L or ASM6 output
29 GPO6 General Purpose Output or ACMP3L or ASM7 output
30 GND Ground
31 Vob Power Supply
32 GPO7 General Purpose Output or ACMP4F Input 0 or ASMO output
TP TP Thermal Pad. Must be connected to GND externally
Table 2. Pin Type Definitions
Pin Type Description
Voo Power Supply
GPI General Purpose Input
GPIO General Purpose Input/Output
GPO General Purpose Output
GND Ground
R19DS0167EU0100 Rev.1.00 RENESAS Page 13
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3. Specifications

3.1 Absolute Maximum Ratings

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.
These are stress ratings only, so functional operation of the device at these or any other conditions beyond
those indicated in the operational sections of the specification are not implied. Exposure to Absolute Maximum

Rating conditions for extended periods may affect device reliability.

Parameter Min Max Unit
Supply Voltage on Vpp relative to GND -0.3 7.0 \%
DC Input Voltage GND-0.5V Vpp + 0.5V \%
Maximum Average or DC Current
(Through Vpp or GND pin) i % mA
Current at Input Pin -1.0 1.0 mA
Input Leakage Current (Absolute Value) - 1000 nA
Storage Temperature Range -65 150 °C
Junction Temperature - 150 °C
Moisture Sensitivity Level
3.2  ESD Ratings
Parameter Min Max Unit
ESD Protection (Human Body Model) 2000 - \Y
ESD Protection (Charged Device Model) 1300 - V
3.3 Recommended Operating Conditions
Parameter Conditions Min Max Unit
Supply Voltage (Vop) 2.3 5.5 \Y
Supply Voltage 2 (Vppz) Vopz < Vb 23 5.5 Vv
Operating Temperature -40 +125 °C
mqa:ei}?:;c\:/eolé?ieeApplied to any PIN in High ) Vop + 0.3 11 v
Capacitor Value at Vpp 0.1 - uF
Analog Input Common Mode Range Allowable Input Voltage at Analog Pins 0 Voo \%

are powered from Vppy.

[11 GPIs0,1,2,3,4,5,6,7,GPIOs 0,1,2,3,8,9,10, 11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7, GPOs 1, 2, 3, 4

R19DS0167EU0100 Rev.1.00
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34 Electrical Specifications

3.41 Logic 10 Specifications
Vop =2.3Vto55V, Ta=-40 °C to +125 °C, typical values are at Ta = +25 °C, unless otherwise specified.
Parameter Symbol Conditions Min Typ Max Unit
Logic Input @ 0.7xVpp M - Vop+0.31M |V
HIGH-Level Input Voltage Vin Logic Input with Schmitt Trigger 0.8xVpp M - Vop+0.31M |V
Low-Level Logic Input @ 1.25 - Vop+0.31M |V
Logic Input @ GND-0.3 - 0.3xVpp " \Y
LOW-Level Input Voltage Vi Logic Input with Schmitt Trigger GND-0.3 - 0.2xVpp M \Y
Low-Level Logic Input @ GND-0.3 - 0.5 \Y
Vpp=23V1to3.0V 0.28 0.41 0.55 \Y%
Schmitt Trigger Hysteresis Vivs  |Vop=3.0Vt04.0V 0.31 0.45 0.59 v
Voltage
Vpp=4.0Vto 55V 0.37 0.54 0.72 V
Push-pull, loy = 100 pA, 1x Drive,
VDD = VDD2 =23Vto3.0V 2288 2593 v
Push-pull, loy = 3 mA, 1x Drive, Vpp
= Voo = 3.0 V10 4.0V 2.696 3.244 - V
Push-pull, loy =5 mA, 1x Drive, Vpp
=Vops =4.0Vt0 5.5V 3.608 4.588 i v
HIGH-Level Output Voltage [ Von
Push-pull, oy = 100 YA, 2x Drive,
2.294 2. - V
Voo =Vpp2 =2.3Vto 3.0V 9 59
Push-pull, loy = 3 mA, 2x Drive, Vpp
= Vopy =3.0 V10 4.0V 2.854 3.340 - V
Push-pull, loy = 5 mA, 2x Drive, Vpp
= Vo = 4.0V 10 5.5V 3.809 4.712 - \%
Push-pull, lo. = 100 pA, 1x Drive,
- .007 . V
Voo =Vpp2=2.3Vto3.0V 0.00 0.009
Push-pull, lop =3 mA, 1x Drive, Vpp
=Vopz=3.0Vto4.0V i 0.161 0.232 v
Push-pull, lo. =5 mA, 1x Drive, Vpp
= Viopy = 4.0V 10 5.5V - 0.215 0.313 \%
Push-pull, lo. = 100 pA, 2x Drive,
Voo = Vpp2 =2.3 V10 3.0V i 0.003 0.005 v
Push-pull, lo. =3 mA, 2x Drive, Vpp
. i -
LOW-Level Output Voltage VoL = Voo = 3.0 V10 4.0V 0.080 0.113 \Y
Push-pull, lo. =5 mA, 2x Drive, Vpp
= Vo =4.0Vt0 55V i 0.108 0.153 v
NMOS OD, lo. = 100 pA, 1x Drive,
Voo = Voo = 2.3V 10 3.0 V - 0.003 0.004 Vv
NMOS OD, lo. = 3 mA, 1x Drive,
Voo = Voo = 3.0 V t0 4.0 V - 0.064 0.090 Vv
NMOS OD, lo. =5 mA, 1x Drive,
Vop = Vops = 4.0 V 0 5.5 V - 0.086 0.122 V
R19DS0167EU0100 Rev.1.00 RENESAS Page 15
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Parameter Symbol Conditions Min Typ Max Unit
NMOS OD, lo. = 100 pA, 2x Drive,
Voo = Voo = 2.3V 10 3.0 V - 0.001 0.002 \%
NMOS OD, lo. = 3 mA, 2x Drive,
| (1] -
LOW-Level Output Voltage VoL Voo = Voo = 3.0 V 10 4.0 V 0.033 0.046 \Y
NMOS OD, lo. =5 mA, 2x Drive,
- .044 .062 \
VDD = VDD2 =40Vto55V 0.0 0.06
Push-pull, Voy = Vpp - 0.2, 1x Drive,
1.4 2. - A
VDD = VDD2 =23Vto3.0V ° 30 m
Push-pull, Voy = 2.4 V, 1x Drive,
5.28 11.70 - mA
Vop =Vpp2=3.0Vto4.0V
Push-pull, Voy = 2.4 V, 1x Drive,
14.59 27.30 - mA
VDD = VDD2 =40Vto55V
HIGH-Level Output Current [ low
Push-pull, Vou = Vpp - 0.2, 2x Drive,
Voo = Vopz = 2.3 V10 3.0 V 2.96 4.50 - mA
Push-pull, Voy = 2.4 V, 2x Drive,
10.44 23.20 - mA
VDD = VDD2 =3.0Vto4.0V
Push-pull, Voy = 2.4 V, 2x Drive,
28.74 53.70 - mA
Vop =Vpp2=4.0Vto 55V
Push-pull, VoL = 0.15 V, 1x Drive,
1.48 2.30 - mA
Vop =Vpp2=2.3Vt03.0V
Push-pull, VoL = 0.4 V, 1x Drive,
472 7.30 - mA
VDD = VDD2 =3.0Vto4.0V
Push-pull, VoL = 0.4 V, 1x Drive,
5.97 9.30 - mA
VDD = VDD2 =40Vtob55V
Push-pull, Vo = 0.15 V, 2x Drive,
2.95 4.50 - mA
Vop =Vpp2=2.3Vt03.0V
Push-pull, Vo = 0.4 V, 2x Drive,
9.41 14.30 - mA
Vop =Vpp2=3.0Vto4.0V
Push-pull, Vo = 0.4 V, 2x Drive,
11.94 18.30 - mA
VDD = VDD2 =40Vto55V
LOW-Level Output Current [ loL
NMOS OD, Vo = 0.15V, 1x Drive,
3.74 5.70 - mA
VDD = VDD2 =23Vto3.0V
NMOS OD, VoL = 0.4V, 1x Drive,
11.85 17.90 - mA
Vop =Vpp2=3.0Vto4.0V
NMOS OD, VoL = 0.4 V, 1x Drive,
14.95 22.90 - mA
Vop =Vpp2=4.0Vto 55V
NMOS OD, VoL =0.15V, 2x Drive,
7.30 11.10 - mA
VDD = VDD2 =23Vto3.0V
NMOS OD, VoL = 0.4 V, 2x Drive,
23.08 34.90 - mA
VDD = VDD2 =3.0Vto4.0V
NMOS OD, VoL = 0.4 V, 2x Drive,
28.91 44.30 - mA
Vob =Vpp2=4.0Vto 55V
Startup Time Tsu From Vpp rising past PONtyr - 1.22 2.09 ms
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Parameter Symbol Conditions Min Typ Max Unit
NVM Page Write Time Twr - - 20 ms
NVM Page Erase Time Ter - - 20 ms
Power-On Threshold PONHr \C/Er’fi’p"eve' Required to Start Up the 1.64 1.85 2.06 v
Power-Off Threshold POFFry | oo Level Required to Switch Off 0.81 1.26 1.55 v
the Chip
1 M for Pull-up: V\y = GND; 1
- - MQ
for Pull-down: Viy = Vpp
. 100 k for Pull-up: Vi = GND; 100
Pull-up or Pull-down Resistance ["! ReuLL - - kQ
for Pull-down: V|N = VDD
10 k For Pull-up: Viy = GND; 10 K
for Pull-down: V|N = VDD
Input Capacitance Cin - 4 - pF

[11 GPIs0,1,2,3,4,5,6,7,GPIOs 0, 1, 2,3,8,9, 10, 11, GPOs 0, 5, 6, 7 are powered from Vpp and GPIOs 4, 5, 6, 7, GPOs 1, 2, 3, 4
are powered from Vppy.

[2] No hysteresis.

[31 DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.

3.4.2 I2C Specifications
Vop =2.3Vto55V, Ta=-40 °C to +125 °C, typical values are at Ta = +25 °C, unless otherwise specified.

Fast-Mode Fast-Mode Plus
Parameter Symbol Conditions Unit
Min Max Min Max
LOW-level Input Voltage Vi -0.5 0.3xVpp -0.5 0.3xVpp V
HIGH-level Input Voltage V4 0.7xVpp 5.5 0.7xVpp 5.5 V
Hysteresis of Schmitt Trigger Vis 0.05xVon ) 0.05xVon ) Vv
Inputs
(Open-drain or open collector)
LOW-Level Output Voltage 1 Vor1 at 3 mA sink current, Vop > 2V 0 0.4 0 0.4 \Y
(Open-drain or open collector)
LOW-Level Output Voltage 2 Vo2 at 2 mA sink current, Vop < 2 V 0 0.2xVpp 0 0.2xVpp \
Vor=04V,Vpp =23V 3 - 19.3 - mA
Vor=04V,Vpp=3.0V 3 - 20 - mA
LOW-Level Output Current [ loL
Vor=04V,Vpp =45V 3 - 20 - mA
Vo=0.6V 6 - - - mA
. ) 14x 10x
Outpu[tﬂFaII Time from Vixmin to t 250 120 ns
VILma)( (VDD/55 V) (VDD/55 V)
Pulse Width of Spikes that must
be suppressed by the Input tsp 0 50 0 50 ns
Filter
Input Current each 10 Pin li 0.1xVpp < V| < 0.9%VppmaX -10 +10 -10 +10 mA
Capacitance for each 10 Pin Ci - 10 - 10 pF
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Fast-Mode Fast-Mode Plus
Parameter Symbol Conditions Unit
Min Max Min Max
Timing (see Figure 127 for diagram)
Clock Frequency, SCL FscL - 400 - 1000 kHz
Clock Pulse Width Low tLow 1300 - 500 - ns
Clock Pulse Width High thicH 600 - 260 - ns
Data Valid Acknowledge Time tvp_Ack - 900 - 450 ns
i t
Bus Free Time between Stop BUF 1300 ) 500 ) ns
and Start
Start Hold Time tHDfSTA 600 - 260 - ns
Start Set-up Time tsu_stA 600 - 260 - ns
Data Hold Time tHp_pat 0 - 0 - ns
Data Set-up Time tsu_pat 100 - 50 - ns
Inputs Rise Time tr - 300 - 120 ns
Inputs Fall Time te - 300 - 129 ns
Stop Set-up Time tsu_sto 600 - 260 - ns
Data Valid Time tvp_pat - 900 - 450 ns
[11 Does not meet standard I1°C specifications: tss = 20x(Vpp/5.5 V) (min); For Fast-mode Plus lo. = 20 mA (min) at Vo = 0.4 V.
[2] For Fast-mode Plus SDA pin must be configured as NMOS 2x open-drain, see registers [893] in section 0
[3] Registers.
3.4.3 Asynchronous State Machine Specifications
Ta = 425 °C, unless otherwise specified.
Parameter Symbol Conditions Min Typ Max Unit
Vop=25V+8% 133 - 277
Asynchronous State Machine
= + 9 -
Output Delay Time tst_out_delay Vop=3.3V+10% 96 190 ns
Voo =50V +£10% 70 - 123
. Voo =25V+8% - - 165
Asynchronous State Machine
Output Transition Time tt_out Vop=3.3V+10% - - 70 ns
Vop =50V +10% - - 46
Vop=25V+8% 28 - -
Asynchronous State Machine _ o
Input Pulse Acceptance Time fetpuise Voo =33V£10% 19 ) ) ns
Vop =50V +10% 12 - -
Vop=25V+8% - - 10
Asynchronous St.ate Machine ot com Vo = 3.3V £ 10 % ] ] 7 ns
Input Compete Time -
VDD=5.OV110% - - 5
VDD =25V+8% 229 - 485
Asynchronous State Machine
. = + 9 -
Sequential Output DeIay Time tst_sequentlal_delay VDD 33V+10% 162 330 ns
Vop =50V £10% 119 - 208
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Parameter Symbol Conditions Min Typ Max Unit
Vop=25V+8% 229 - 485
Asynchronous State Machine
= + 9 -
Dynamic Memory Latch Delay {st amatcn_ceiay | Voo =33V £10 % 162 330 ns
Vop =50V +£10% 119 - 208
344 Estimated Typical Current of Macrocell Specifications
Ta =-40 °C to +125 °C, unless otherwise specified.
Parameter Symbol Conditions Vop=25V | Vpp=33V | Vpp=5.0V | Unit
Chip Quiescent (1°C enable) 0.06 0.08 0.13 pA
Chip Quiescent (1°C disable) 0.06 0.08 0.13 pA
VrerO (ACMPxH, 32 mV) 12.46 12.53 12.88 MA
Vrer1 (ACMPXL, 32 mV) 6.08 6.13 6.37 MA
VrerO (Source None) 7.79 7.84 8.05 HA
Vrer1 (Source None) 1.41 1.44 1.54 MA
VrerO (Source Temp Sensor) 7.79 7.84 8.05 MA
ACMPOH, 100 pA disabled, hysteresis disabled,
gain 1 or 0.25, +IN - GPIO10, Vger = 32 mV 22.75 23.16 2445 WA
ACMPOH, 100 pA disabled, hysteresis disabled,
gain 1, Buffered +IN - GPIO10, Vger = 32 mV 26.37 26.79 28.22 WA
ACMPO,1H, 100 pA disabled, hysteresis disabled,
gain 1, +IN - GPIO10, GPIO11, Vger = 32 mV 3r.72 38.48 40.85 WA
ACMPO,1H 100 pA disabled, ACMP2, 3L,
hysteresis disabled, gain 1, +IN - GPIO10, 39.15 39.91 42.31 MA
GPIO11, GPO5, GPOB6, Vger = 32 mV
ACMPOH, 100 pA disabled, hysteresis disabled,
Current |
DD gain 1, +IN - Voo, Vier = 32 mV 37.48 38.17 40.30 MA
ACMPOH, 100 pA enabled, hysteresis disabled,
gain 1, +IN - GPIO10, Vger = 32 mV 48.22 48.81 50.97 WA
ACMP2L, hysteresis disabled, gain 1 or 0.25,
+IN - GPOS, Vs = 32 mV 1.67 1.70 1.82 MA
ACMP2,3L, hysteresis disabled, gain 1,
1.92 1. 2. A
+IN - GPO5, GPOB, Vrer = 32 mV o % 08 H
OSC2 25 MHz, pre-divider = 1 132.93 179.43 290.73 MA
0OSC2 25 MHz, pre-divider = 4 54.28 69.38 105.96 MA
0OSC2 25 MHz, pre-divider = 8 40.86 50.64 74.58 MA
OSC1 2.048 MHz, pre-divider = 1 22.13 23.91 27.74 MA
OSC1 2.048 MHz, pre-divider = 4 19.04 19.81 21.45 MA
OSC1 2.048 MHz, pre-divider = 8 18.51 19.09 20.35 MA
OSCO0 2.048 kHz, pre-divider = 1 or 4 or 8 0.33 0.36 0.45 HA
Push-pull 1x + 4 pF at 25 kHz 28.69 32.86 42.15 MA
Push-pull 1x + 4 pF at 2 MHz 62.86 77.61 108.86 MA
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Parameter Symbol Conditions Vop=25V | Vpp=33V | Vpp=5.0V | Unit
'l\r/lzrtnrip))(erature Sensor, range 0.75 to 1.2, Source 15.28 15.35 15.76 UA
Current oo 'l\r/lzrtnrip))(e;?t;;egz?:rsor, range 0.62 to 0.99, Source 15.15 15.21 15.62 uA
'l\r/lzrtnrip))(e;?térsl(s)::sor, range 0.62 to 0.99, Source 15.14 15.21 15.62 uA
3.4.5 Estimated Typical Delay for Each Macrocell
Typical values are at Ta = +25 °C, unless otherwise specified.
Vop =25V Vpp=3.3V Vpp=5.0V
Parameter Symbol Conditions Unit
Rising | Falling | Rising | Falling | Rising | Falling
DFF Q 17 20 14 14 9 10 ns
DFF nQ 18 19 13 14 9 10 ns
DFF nRESET Q - 21 - 15 - 11 ns
DFF nRESET nQ 19 - 13 - 9 - ns
DFF nSET Q 19 - 13 - 9 - ns
DFF nSET nQ - 21 - 15 - 11 ns
DFF Second Q 16 19 12 14 8 10 ns
DFF Second nQ 18 18 12 14 9 10 ns
LATCHQ 16 18 12 13 8 9 ns
LATCH nQ 17 18 12 13 9 10 ns
LATCH nRESET Q 21 22 15 16 11 11 ns
LATCH nRESET nQ 20 23 14 17 10 12 ns
LATCH nSET Q 18 21 12 15 9 11 ns
Delay P4 LATCH nSET nQ 19 20 14 14 10 10 | ns
LATCH second Q 18 21 13 15 9 11 ns
LATCH second nQ 19 20 14 15 10 10 ns
2-bit LUT 16 15 12 11 8 8 ns
3-bit LUT 20 22 15 17 10 12 ns
4-bit LUT 20 22 15 17 11 13 ns
DM 2-bit LUT INO 15 16 10 12 7 9 ns
DM 3-bit LUT INO to 2-bit LUT INO 16 19 12 14 8 10 ns
DM 3-bit LUT INO to CNT
One Shot to 2-bit LUT IN1 4 46 33 34 23 24 ns
DM 3-bit LUT IN1 to 2-bit LUT INO 16 17 11 13 8 9 ns
DM 3-bit LUT IN2 to 2-bit LUT INO 16 18 12 13 8 9 ns
::,)\ll\: CNT Edge detect to 2-bit LUT 35 35 2 2 18 19 ns
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Vop =25V Voo =3.3V Vop=5.0V
Parameter Symbol Conditions Unit
Rising | Falling | Rising | Falling | Rising | Falling
BSAT?,ZII Frequency detect to 2-bit 45 45 33 34 24 24 ns
DM CNT One Shot to 2-bit LUT IN1 44 45 33 33 23 23 ns
DM CNT Delay to 2-bit LUT IN1 37 39 27 28 19 20 ns
Low Voltage Digital input to PP 1x 29 220 21 150 16 96 ns
:)ig:)itsl:;put to with Schmitt Trigger 2% 30 19 22 14 16 ns
Digital input to PP 1x 27 31 19 23 15 17 ns
Digital input to PP 2x 25 30 18 22 14 16 ns
Digital input to 1x 3-State (Z to 0) - 30 - 22 - 16 ns
Digital input to 1x 3-State (Z to 1) 28 - 20 - 15 - ns
Digital input to 2x 3-State (Z to 0) - 30 - 22 - 16 ns
Digital input to 2x 3-State (Z to 1) 26 - 18 - 14 - ns
Digital input to NMOS 1x - 28 - 23 - 16 ns
Digital input to NMOS 2x - 32 - 20 - 15 ns
Ripple UP CLK CNT QO 16 18 12 13 9 10 ns
Ripple UP CLK CNT Q1 22 25 16 19 11 14 ns
Ripple UP CLK CNT Q2 25 28 19 20 14 15 ns
Delay tpd Ripple DOWN CLK CNT Q0 16 18 12 13 9 10 ns
Ripple DOWN CLK CNT Q1 23 25 17 19 13 13 ns
Ripple DOWN CLK CNT Q2 26 30 29 22 14 16 ns
Ripple UP nSET CNT Q0 21 - 15 - 11 - ns
Ripple UP nSET CNT Q1 20 - 15 - 11 - ns
Ripple UP nSET CNT Q2 21 - 15 - 11 - ns
Ripple DOWN nSET CNT QO 21 - 15 - 11 - ns
Ripple DOWN nSET CNT Q1 20 - 15 - 10 - ns
Ripple DOWN nSET CNT Q2 21 - 15 - 11 - ns
PGen CLK 16 18 11 13 8 9 ns
PGen nRESET (Z to 0) - 19 - 14 - 10 ns
PGen nRESET (Zto 1) 18 - 13 - 9 - ns
Pipe Delay Q 20 21 14 16 10 11 ns
Pipe Delay nQ 20 24 15 18 11 13 ns
Filter Q 154 137 106 98 67 66 ns
Filter nQ 136 155 97 108 65 69 ns
Edge detect 20 20 15 15 11 10 ns
Edge detect Delayed 225 228 169 177 126 128 ns
Width tw Edge detect 204 205 155 155 116 116 ns
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3.4.6 Estimated Typical Delay for f(1)
Typical values are at Ta = +25 °C, unless otherwise specified.
Parameter Symbol Conditions Vpp=25V | Vpp=3.3V | Vpp =5.0V | Unit
Delay 0 147 103 68 ns
Delay 1 415 358 294 ns
Delay 10 774 724 687 ns
Delay 20 1175 1124 1086 ns
Delay 100 4833 4326 4281 ns
LOOP without Delay data 136 95 61 ns
LOOP with 0 Delay data 148 104 69 ns
LOOP with 1 Delay data 416 359 294 ns
LOOP with 10 Delay data 775 725 688 ns
LOOP with 20 Delay data 1186 1123 1071 ns
Delay tpd LOOP with 100 Delay data 4384 4327 4281 ns
INV 151 105 68 ns
AND 150 103 66 ns
OR 150 103 66 ns
XOR 150 103 66 ns
LOADx 302 208 132 ns
OUTx 153 105 67 ns
POP 150 103 66 ns
PUSHO 152 105 67 ns
RESET (Time for OUTO0) 71 50 32 ns
RESET (Time to f1 init) 83 58 38 ns
3.4.7 Programmable Delay Typical Delays and Widths
Typical values are at Ta = +25 °C, unless otherwise specified.

Parameter Symbol Conditions Vpp =25V | Vpp=3.3V | Vpp=5.0V | Unit
Pulse Width, 1 cell tw mode: (any) edge detect, edge detect output 200 153 114 ns
Pulse Width, 2 cell tw mode: (any) edge detect, edge detect output 402 304 228 ns
Pulse Width, 3 cell tw mode: (any) edge detect, edge detect output 605 457 343 ns
Pulse Width, 4 cell tw mode: (any) edge detect, edge detect output 806 609 457 ns
Delay, 1 cell time1 mode: (any) edge detect, edge detect output 23 18 12 ns
Delay, 2 cell time1 mode: (any) edge detect, edge detect output 23 18 12 ns
Delay, 3 cell time1 mode: (any) edge detect, edge detect output 23 18 12 ns
Delay, 4 cell time1 mode: (any) edge detect, edge detect output 23 18 12 ns
Delay, 1 cell time2 mode: both edge delay, edge detect output 226 171 127 ns
Delay, 2 cell time2 mode: both edge delay, edge detect output 428 326 242 ns
Delay, 3 cell time2 mode: both edge delay, edge detect output 631 479 357 ns
Delay, 4 cell time2 mode: both edge delay, edge detect output 832 632 471 ns
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3.4.8 Typical Filter Rejection Pulse Width
Typical Values are at Ta = +25 °C, unless otherwise specified.
Parameter Vop=2.5V Vop=3.3V Vop=5.0V Unit
Filtered Pulse Width <123 <52 ns
349 Typical Counter/Delay Offset
Typical values are at Ta = +25 °C, unless otherwise specified.
Parameter OSC Frequency OSC Power Vpp=25V | Vpp=3.3V | Vpp =5.0V | Unit
Power-On time 25 MHz auto 0.03 0.03 0.02 us
Power-On time 2.048 MHz auto 0.47 0.47 0.43 us
Power-On time 2.048 kHz auto 666 576 482 us
frequency settling time 25 MHz auto 0.3 0.4 0.5 us
frequency settling time 2.048 MHz auto 1 1.5 2 us
frequency settling time 2.048 kHz auto 488 488 977 us
variable (CLK period) 25 MHz forced 0-40 0-40 0-40 ns
variable (CLK period) 2.048 MHz forced 0-0.5 0-0.5 0-0.5 us
variable (CLK period) 2.048 kHz forced 0-488 0-488 0-488 us
propagation delay (non-delayed edge) 25 MHz/2.048 kHz either 43 31 23 ns
3.4.10 Oscillator Frequency
Vop = 2.3V to 5.5V, unless otherwise specified.
Temperature Range
osc +25°C -40 °C to +85 °C -40 °C to +105 °C -40 °C to +125 °C
Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum
Value [kHz] | Value [kHZz] | Value [kHZz] | Value [kHZ] | Value [kHz] | Value [kHzZ] | Value [kHZz] | Value [kHz]
2.048 kHz OSCO 1.991 2.089 1.821 2.116 1.798 2.116 1.600 2.116
2.048 MHz OSC1 2002 2096 - - - 1922 2110
25 MHz OSC2 24455 25602 - - - 23467 25713
3.4.11 Oscillator Frequency Error
Vop = 2.3V to 5.5V, unless otherwise specified (error calculated relative to nominal value).
Temperature Range
osc +25°C -40 °C to +85 °C -40 °C to +105 °C -40 °C to +125 °C
Error Error Error Error Error Error Error Error
(%, at Min) | (%, at Max) | (%, at Min) | (%, at Max) | (%, at Min) | (%, at Max) | (%, at Min) | (%, at Max)
2.048 kHz OSCO0 -2.78 +2.00 -11.08 +3.32 -12.21 +3.32 -21.88 +3.32
2.048 MHz OSC1 -2.25 +2.34 - - - - -6.15 +3.03
25 MHz OSC2 -2.18 +2.41 - - - - -6.13 +2.85
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3.4.12

Oscillator Power-On Delay

Ta = +25 °C, OSC power mode: "Auto Power-On", unless otherwise specified.

Power Oscillator0 Oscillator1 Oscillator2 Oscillator2 25MHz
Supply 2.048 kHz 2.048 MHz 25 MHz Start with Delay
Range . : . . . . . .
(Voo) [V Typical Maximum Typical Maximum Typical Maximum Typical Maximum
eo Value [ps] Value [us] Value [ps] Value [ps] Value [us] Value [us] Value [ps] Value [us]
2.3 709.28 983.01 0.321 0.576 0.043 0.050 0.142 0.155
3.3 575.87 745.60 0.446 0.562 0.027 0.030 0.138 0.152
5.5 448.86 541.03 0.404 0.428 0.020 0.030 0.138 0.154
3.413  Analog Comparator Specifications
Vop =2.3Vto55V, Ta=-40 °C to +125 °C, typical values are at Ta = +25 °C, unless otherwise specified.
Parameter Symbol Note Conditions Min Typ Max Unit
Positive Input 0 - Vob V
VDD=2.5Vi5(yo
Negative Input 0 - Voo V
ACMPOH, ACMP1H, Positive Input 0 - Vb V
ACMP2L, ACMP3L Vacwp Vob=3.3V+10 %
Input Voltage Range Negative Input 0 - Voo v
Positive Input 0 - Voo V
Vop=5.0V+10%
Negative Input 0 - Voo \Y
ACMPOH, ACMP1H
Input Offset Voltage -9.93 ) 7.53 mv
v Vhys =0 mV, Gain =1,
offset
ACMP2L, ACMP3L Vrer =32 mV to 2016 mV
-7.09 - 4.83 mV
Input Offset Voltage
ACMPOH, ACMP1H
Start Time - 26.71 53.34 us
ACMP Power-On delay,
ACMPxH Start Time Minimal required wake
with ACMPxL enabled bt fime for the “Wake and - 40.21 88.00 | ps
Sleep function”
ACMP2L, ACMP3L 136.52 283.31
Start Time - : : HS
Vhys =32 mV Ta=+25°C 24.07 - 36.62 mV
Vhys = 64 mV Ta=+25°C 55.67 - 68.85 mV
ACMPOH, ACMP1H Viys = 192 mV Ta=+25°C 183.74 - 197.01 | mv
Built-in Hysteresis Vivs = 32 mV 19.19 - 3972 | mv
Vhys = 64 mV 50.83 - 72.00 mV
Vhys =192 mV 179.47 - 200.85 mV
Vhyvs
Vhys =32 mV Ta=+25°C 26.33 - 38.63 mV
Vhys = 64 mV Ta=+25°C 59.19 - 70.20 mV
ACMPZL, ACMP3L VHYS =192 mV TA =+25°C 186.18 - 198.90 mV
Built-in Hysteresis Viys = 32 mV 22.73 _ 42.18 mv
Vhys = 64 mV 55.73 - 73.29 mV
Vhys = 192 mV 180.62 - 201.74 mV
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Parameter Symbol Note Conditions Min Typ Max Unit
Gain = 1x - 100.0 - MQ
Gain = 0.5x - 2.04 - MQ
Series Input Resistance Rsin
Gain = 0.33x - 2.04 - MQ
Gain = 0.25x - 2.04 - MQ
Gain = 1, LOW to HIGH - 1.71 9.13 us
Vrer = 32 mV to 2016 mV,
Propagation Delay, Overdrive =10 mV HIGH to LOW - 2.04 6.03 us
Response Time
for ACMPOH, ACMP1H Gain =1, LOW to HIGH - 0.58 2.1 us
VREF =32 mV to 2016 mV,
Overdrive = 100 mV HIGH to LOW - 0.57 1.15 us
PROP
Gain = 1, LOW to HIGH - 54.96 113.68 us
VREF =32 mV to 2016 mV,
Propagation Delay, Overdrive =10 mV HIGH to LOW - 55.34 112.75 us
Response Time
for ACMP2L, ACMP3L Gain =1, LOW to HIGH - 21.24 52.94 us
Vrer = 32 mV to 2016 mV,
Overdrive = 100 mV HIGH to LOW - 23.58 78.33 us
G=1 - 1 -
Gain error (including G=05 0.478 - 0.529
threshold and internal G
VREF error) G=0.33 0.319 - 0.353
G=0.25 0.240 - 0.264
Resistance Load = 1 MQ - - 5 pF
Resistance Load = 560 kQ - - 10 pF
Resistance Load = 100 kQ - - 40 pF
VREFO OUtpUt vV,
Capacitance Loading REF Resistance Load = 10 kQ - - 80 pF
Resistance Load = 2 kQ - - 120 pF
Resistance Load = 1 kQ,
Vrer = 32 mV to 1024 mV - - 150 PF
Resistance Load = 1 MQ - - 15 pF
Resistance Load = 560 kQ - - 27 pF
Resistance Load = 100 kQ - - 64 pF
VRer1 OUtpUt vV
Capacitance Loading REF Resistance Load = 10 kQ - - 120 pF
Resistance Load = 2 kQ - - 180 pF
Resistance Load = 1 kQ,
Vier = 32 mV to 1024 mV - - 210 PF
Input Current Source Is Vin=Vpp-0.7V 55.45 106.35 123.59 uA
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3.4.14 Analog Temperature Sensor Specifications
Temperature sensor typical nonlinearity is £1.04 % for output range 1 and +0.69 % for output range 2 at Voo =
3.3V.
Vop = 2.5V to 5.0 V, unless otherwise specified.
TS Output vs. Temperature (typical) [mV] Accuracy [%)]
Ta[°C] Output Range 1 Output Range 2 Output Range 1 Output Range 2
Vop =25V |[Vop=3.3V |Vpp=50V|Vpp=25V|Vpp=3.3V |Vpp=5.0V Min Max Min Max
-40 997 996 996 1201 1200 1203 -1.36 0.72 -0.15 2.16
-30 974 974 974 1178 1177 1177 -1.41 0.78 -0.11 2.27
-20 952 951 951 1151 1149 1149 -1.38 0.82 0.01 2.31
-10 929 928 928 1123 1122 1122 -1.39 0.87 0.08 2.41
0 906 905 905 1096 1094 1094 -1.40 0.88 0.15 2.44
10 883 882 882 1068 1067 1067 -1.45 0.90 0.22 2.49
20 860 860 859 1040 1039 1039 -1.51 0.90 0.28 2.56
30 837 836 836 1012 1011 1011 -1.60 0.81 0.28 2.56
40 814 813 813 984 983 982 -1.66 0.82 0.30 2.60
50 790 790 790 956 954 954 -1.77 0.81 0.28 2.69
60 767 766 766 927 926 926 -1.90 0.77 0.22 2.73
70 743 742 742 898 897 897 -2.08 0.87 0.12 3.00
80 719 718 718 869 868 868 -2.37 0.83 -0.09 2.98
85 707 706 706 855 854 854 -2.52 0.79 -0.19 3.05
90 695 694 694 840 839 839 -2.67 0.77 -0.38 3.02
100 671 670 670 811 810 810 -3.20 0.80 -0.77 3.25
105 659 658 658 796 795 795 -3.33 0.89 -0.91 3.44
110 646 645 645 781 780 780 -3.62 0.83 -1.18 3.37
120 622 621 621 752 751 751 -4.55 1.34 -1.91 4.04
125 611 610 610 738 737 737 -6.50 3.71 -4.01 6.46
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4. User Programmability

The SLG46880-E is a user programmable device with a one time programmable (OTP) memory array that is
used to configure the 12 state ASM, logic, and Mixed-Signal circuits. Three of the |10 Pins provide a connection
for the bit patterns into the OTP on board memory. A programming development kit allows the user the ability to
create initial devices. Once the design is finalized, the programming code (.gpx file) is forwarded to Renesas
Electronics Corporation to integrate into a production process.

Product
Definition

Customer creates their own design in E-mail Product Idea, Definition, Drawing or
“Go Configure Software Hub” Schematic to greenpak@renesas.com

|

Customer verifies GreenPAK in system Renesas Applications Engineer will review
design design specifications with Customer

Go Configure™
approved

Samples, Design and Characterization
Report send to Customer

Go Configure™
approved

Customer verifies Go Configure™

(o
N

(2
N

N
N

)
N

Go Configure™
approved in
system test

Custom GreenPAK part enters production

Figure 3. Steps to Create a Custom GreenPAK Device

R19DS0167EU0100 Rev.1.00 RENESAS Page 27
Sep 1, 2025



SLG46880-E Datasheet

5. 10 Pins

5.1 10 Pins

The SLG46880-E has a total of 12 GPIO, 8 GPI, and 8 GPO pins, which can function either as a user defined
Input or Output, or as a special function (such as outputting the voltage reference), as well as a signal for
programming of the on-chip Non-Volatile Memory (NVM). Refer to section 2 Pin Information for pin definitions.

GPIs0,1,2,3,4,5,6,7,GPIOs 0,1,2,3,8,9, 10,11, GPOs 0, 5, 6, 7 are powered from Vop and GPIOs 4, 5,
6,7, GPOs 1, 2, 3, 4 are powered from Vpp2. All internal macrocells are powered from Vpp. Voltage on Vbpz Pin
must be less or equal voltage on Vop Pin.

In case Vop: floating and any Pin powered from Vppz is configured as input, ESD pin protection diodes must be
considered when applying an input signal to the pin. This will cause a significant current leakage.

In case Vbn2 floating and any Pin powered from Vopz is configured as Output, the pin will behave as NMOS
open-drain.

It is not recommended to connect Vop2 to the GND.

5.2 Pull-Up/Down Resistors

All IO Pins have the option of user-selectable resistors that can be connected to the pin structure. The selectable
values on these resistors are 10 kQ, 100 kQ, and 1 MQ. The internal resistors can be configured as either
Pull-up or Pull-down.

5.3 100 ns Debounce Delay

100 ns debounce can be enabled for GPI0, GPI1, GPI5, and GPI6 by setting registers [536], [537], [538], and
[539], respectively.

54 Fast Pull-Up/Down during Power-Up

During power-up, 1O Pull-up/down resistance will switch to 2.6 kQ initially and then it will switch to normal setting
value. This function is enabled by register [670].

5.5 Digital Input Latch

Digital Input Latch can be enabled for GPI0, GPI1, GPI4, GPI5, GPIO2, GPIO3, GPIO6, GPIO7. For timing
diagram refer to Figure 4.

[ I
| |
L
LATCH Enable (LE) Lo
! !
[l [l
| |

| |

| | _
Without LATCH i i
| |

Normal LATCH

Input Data O LATCH

Input Data 1 LATCH

Figure 4. Digital Input Latch Timing Diagram
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5.6 GPO Output Skew

Output Skew function can be enabled for GPOs 0 to 7. Once enabled for any GPO (register [671]), Output Skew
becomes valid for all GPOs. All eight GPOs are grouped in pairs: GPO0 and GPO7, GPO1 and GPO2, GPO3
and GPO4, GPO5 and GPO6. Output Skew allows to delay each pair before setting HIGH or LOW consequently.
See Figure 5.

IN ><

Output Skew Disabled,
all GPOs

Output Skew Enabled,
GPO 0 and GPO 7

Output Skew Enabled,
GPO 1 and GPO 2

Output Skew Enabled,
GPO 3 and GPO 4

Output Skew Enabled,
GPO 5 and GPO 6

Figure 5. Output Skew Timing Diagram
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5.7
5.7.1

Input Mode [1:0]

00b : Digital In without Schmitt Trigger, wosmt_en = 1
01b : Digital In with Schmitt Trigger, smt_en =1

10b : Low Voltage Digital Input, Iv_en =1

11b : Analog 10 mode

Res_Sel [1:0]
00b: Floating
01b: 10 kQ
10b: 100 kQ
11b: 1 MQ

Note 1: 100 ns debounce is available for GPI6 only.
Note 2: Can be varied over PVT, for reference only.

5.8
5.8.1

GPI 10 Structure (Vpp)
GPI 10 Structure (for GPIs 6, 7)

Non-Schmitt
N Trigger Input

WOSMT_EN

Schmitt
l\ Trigger Input

100 ns

I
swj

Debounce

Digital IN

» Analog IO

Low Voltage
N Input
_SeeNoted _ _ _ _ _ _ I
LV_EN

172Q SO — Floating Voo
(Note 2) s1
T | s2
PAD s3

900 kQ 90 kQ 10 kQ

Res_Sel [1:0]

Figure 6. GPI 10 Structure Diagram

GPI with Input LATCH IO Structure (Vbb)
GPI with Input LATCH IO Structure (for GPIs 0, 1)

Pull-up_EN [0]

Non-Schmitt
N Trigger Input
Input Mode [1:0]
00b : Digital In without Schmitt Trigger, wosmt_en = 1 WOSMT EN
01b : Digital In with Schmitt Trigger, smt_en = 1 =
10b : Low Voltage Digital Input, Iv_en =1 )
11b : Analog IO mode .Schm|tt
lﬂ_\Tngger Input 100 ns
Res_Sel [1:0] ]/ Debounce
00b: Floating
01b: 10 kQ SMT_EN To Matri
10b: 100 kQ 0 Matrix
11b: 1 MQ Low Voltage reg [536] for GPIO
N Input reg [537] for GPI1
Latch Config [1:0] LATCH_EN
00b: without latch (S0) LV EN (from Register)
01b: pon’nal latch (S1) LATCH Config [1:0]
10b: input data 0 latch (S1)
11b: input data 1 latch (S1) » Analog IO
Note 1: Can be varied over PVT, for reference only. 1720
I SO0 [— Floating Voo
(Note 1) 1
S2
PAD s3
900 kQ 90 kQ 10 kQ
Res_Sel [1:0] Pull-up_EN [0]
Figure 7. GPI with Input LATCH Structure Diagram
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5.9  GPI with I>)C Mode 10 Structure (Vpp)
5.9.1 SLG46880 GPI with I12C Mode Structure (for GPIs 2, 3)

PAD Non-Schmitt

_& l\ Trigger Input
Input Mode [1:0]
00b : Digital In without Schmitt Trigger, wosmt_en = 1 WOSMT_EN
01b : Digital In with Schmitt Trigger, smt_en =1
10b : Low Voltage Digital Input, Iv_en =1 Schmitt
11b : Reserved IE\Trigger Input + Digital N
Res_sel [1:0]
00b: Floating SMT_EN
01b: 10 kQ
10b5 100 kQ Low Voltage
11b: 1 MQ N Input

LV_EN
0 (— Floating Vop
S1

S2
S3

900 kQ 90 kQ 10 kQ

L—N—o
Res_sel [1:0] Pull-up_EN [0]

—

Only used when 1°C is
selected

I

: ————— ic spasignal
|

| =

not available for direct user control

Figure 8. SLG46880 GPI with I2C Mode 10 Structure Diagram
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5.10 GPIO with Matrix OE 10 Structure (Voo or Vpp2)

5.10.1 GPIO with Matrix OE 10 Structure (for GPIOs 0, 1, 8, 9, 10, 11) with Vpp, and
GPIOs 4, 5 with Vpp2)

Non-Schmitt
N Trigger Input
Input Mode [1:0] ]/
00b : Digital In without Schmitt Trigger, wosmt_en = 1 WOSMT EN
01b : Digital In with Schmitt Trigger, smt_en =1 —
10b : Low Voltage Digital Input, Ilv_en =1
11b : Analog 10 mode T ,Schmli“ .
rigger Inpu o
Output Mode [1:0] 7 > Digital IN
00b: Push-pull 1x mode, pp1x_EN =1 SMT EN
01b: Push-pull 2x mode, pp2x_en =1, ppix_en = 1 =
10b: NMOS 1x Open-Drain mode, od1x_en = 1
11b: NMOS 2x Open-Drain mode, 0d2x_en = 1, od1x_en = 1 Low Voltage
N Input
Res_sel [1:0]
00b: Floating LV EN
01b: 10 kQ =
10b: 100 kQ
11b: 1 MQ
» Analog IO
Note 1: Can be varied over PVT (for reference only).
S0 (— Floating Vop or Vopz
S1
S2
S3
900 kQ 90 kQ 10 kQ
§ 1720 __|_
Note 1 .
Voo O Voos ( ) Res_sel [1:0]  pyyp EN[0] =

Digital OUT /_'_I—o<]— Digital OUT
| ' OE

OE {>c | | \ |_|
OD1x_EN

PP1x_EN ———4 —

Voo or Vopz

PAD

Voo or Vopz

Digital OUT -
Digital OUT
OE {>o ' ' OE

| [ \ |—|
OD2x_EN

PP2x_EN ———4

Figure 9. GPIO with Matrix OE 10 Structure Diagram
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5.11  GPIO with Matrix OE and Input LATCH IO Structure (Voo or Vppz)

5.11.1 GPIO with Matrix OE and Input LATCH IO Structure (for GPIOs 2, 3 with Vb,
GPIOs 6, 7 with Vbp2)

Non-Schmitt
N Trigger Input
Input Mode [1:0]
00b : Digital In without Schmitt Trigger, wosmt_en = 1 WOSMT EN
01b : Digital In with Schmitt Trigger, smt_en =1 —
10b : Low Voltage Digital Input, Iv_en =1 i
11b : Analog 10 mode . SChmI'"
i t
[ﬂ\ rigger Inpu =
Output Mode [1:0] LATCH Q
00b: Push-pull 1x mode, pp1x_EN =1 SMT EN EN To Matrix
01b: Push-pull 2x mode, pp2x_en =1, pp1x_en = 1 —
10b: NMOS 1x Open-Drain mode, od1x_en =1
11b: NMOS 2x Open-Drain mode, 0od2x_en = 1, od1x_en = 1 Low Voltage
N Input
Latch Config [1:0] LATGH EN
00b: without latch (S0) LV EN |
01b: normal latch (S1) = (from Register)
10b: input data O latch (S1) LATCH Config [1:0] ————
11b: input data 1 latch (S1)
» Analog IO
Res_sel [1:0]
00b: Floating
01b: 10 kQ
10b: 100 kQ SO — Floating Voo or Vooz
11b: 1 MQ S1
S2
Note 1: Can be varied over PVT (for reference only). s3
900 kQ 90 kQ 10 kQ
g 172Q
(Note 1) L .
Voo or Voos Res_sel [1:0]  pyjyp_EN [0]
Digital OUT (_'_,—o<}7 Digital OUT
|
OE I { |_| O
OD1x_EN
PP1x_EN ———— ¢ =
Voo or Voo,
|X| PAD 17
Voo or Vopz
Digital OUT
gtta ,—o< l—— Digital OUT
OE I OE
PP2x_EN ————¢ 1 OD2x EN
Figure 10. GPIO with Matrix OE and Input LATCH IO Structure Diagram
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5.12 GPI with Input LATCH and Crystal Input 10 Structure (Vop)
GPI with Input LATCH and Crystal Input 10 Structure (for GPIs 4, 5)

5.12.1

Input Mode [1:0]

00b : Digital In without Schmitt Trigger, wosmt_en = 1
01b : Digital In with Schmitt Trigger, smt_en =1

10b : Low Voltage Digital Input, Iv_en =1

11b : Analog IO mode

Res_sel [1:0]
00b: Floating
01b: 10 kQ
10b: 100 kQ
11b: 1 MQ

Latch Config [1:0]

00b: without latch (S0)
01b: normal latch (S1)

10b: input data 0 latch (S1)
11b: input data 1 latch (S1)

™

Non-Schmitt
Trigger Input

WOSs MT*i/,/

>

Schmitt
Trigger Input

100 ns

SMT_EN

[\ Input

Debounce

Low Voltage

LV_EN

‘SeeNotet ~_ ___ __
LATCH_EN
(from Register)

LATCH Config [1:0] ———4

To matrix

Note 1: 100 ns debounce is available for GP106 only. » Analog 10
Note 2: Can be varied over PVT, for reference only.
1720 | '
(Note 2) :? Floating Voo
S2
PAD s3
N 900 kQ 90 kQ 10 kQ
Res_sel [1:0] Pull-up_EN [0]
Figure 11. GPI with Input LATCH and Crystal Input 10 Structure Diagram
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5.13 GPO Register OE 10 Structure (Voo or Vpp2)
5.13.1 GPO Register OE 10 Structure (for GPOs 0, 5, 6, 7 for Vop, and GPOs 1, 2, 3, 4

for Vop2)

Connection Matrix Out S1
Output Mode[1:0] Digital Out
00b: Push-pull 1x mode, pp1x_EN =1 ASM Pin Output S0
01b: Push-pull 2x mode, pp2x_en =1, pp1x_en =1
10b: NMOS 1x Open-Drain mode, od1x_en = 1
11b: NMOS 2x Open-Drain mode, 0d2x_en =1, od1x_en = 1 ASM to GPO
¢t
Res_sel [1:0] : in Out
00b: Floating SO [— Floating Voo or Vop,
01b: 10kQ s1
10b: 100 kQ
11b: 1 MQ s2
S3
N 900 kQ 90 kQ 10 kQ
R 1 [1: _—|_—
Voo or Vosg es_sel[1:0]  pyyp EN[O] =
Digital OUT /_'_l—o<]— Digital OUT
|
OE {>c | —\ |_| OF
OD1x_EN
PP1x_EN ————¢ =
Vopor Vopz
X PAD 1:
Vopor Vop,
Digital OUT |_0< '— Digital OUT
OE E>C | } ( OE
PP2x EN — ¢ 1 OD2x_EN
Figure 12. GPO Register OE 10 Structure Diagram
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5.14 10 Typical Performance

22

Push-Pull 2x at VDD =5V
20 Push-Pull 1xatVDD =5V

Push-Pull 2x at VDD = 3.3 V
- /
16

Push-Pull 1x at VDD = 3.3V ]
14 /

Push-Pull 2x at VDD = 2.5V
12 / /

Push-Pull 1x at VDD = 2.5V

lon [MA]
)
™~

/ a4

2 // /
: /

500 475 450 425 400 375 350 325 300 275 250 225 200 1.75 150
Von [V]

Figure 13. Typical High Level Output Current vs. High Level Output Voltage at Ta = +25 °C
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Figure 14. Typical Low Level Output Current vs. Low Level Output Voltage, 1x Drive at Ta = +25 °C
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Figure 15. Typical Low Level Output Current vs. Low Level Output Voltage, 2x Drive at Ta = +25 °C
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6.

Connection Matrix

The Connection Matrix in the SLG46880-E is used to create the internal routing for internal functional macrocells
of the device once it is programmed. The registers are programmed from the one-time NVM cell during Test
Mode Operation. The output of each functional macrocell within the SLG46880-E has a specific digital bit code
assigned to it that is either set to active ‘HIGH’ or inactive ‘LOW’, based on the design that is created. Once the
4096 register bits within the SLG46880-E are programmed a fully custom circuit will be created.

The Connection Matrix has 64 inputs, 84 outputs and 17 state dependent outputs. Each of the 64 inputs to the
Connection Matrix is hard-wired to the digital output of a particular source macrocell, including 10 pins, LUTs,
analog comparators, other digital resources, such as Voo and GND. The input to a digital macrocell uses a 6-bit
register to select one of these 64 input lines.

For a complete list of the SLG46880-E’s register table, see section 21 Registers.

Matrix Input Signal N
GND 0
GPIOO0 Digital In 1
GPIO1 Digital In 2
GPIO2 Digital In 3
nRST_core (POR) 62
VDD 63
N 0 1 2 83
Matrix Inputs
Register [5:0] [11:6] [17:12] [503:498]
Matrix Out: INO of Matrix Out: IN1 of Matrix Out: INO of
. Function 2-bit LUTO or Clock 2-bit LUTO or Data 2-bit LUT1 or Clock DM EXT CLK1
M
atrix Outputs Input of DFFO Input of DFFQ Input of PGen
Figure 16. Connection Matrix
Function Connection Matrix
T T T T T T T T T T T T
I T T Y (R B (R |
| GPIOO II } Ty T S N
| I Y T A A T A
| [ A S AN IO A A R
LUT —»[ GPIO6 | E e It Rt e el AR R it st
| I Y O A S IR B
| GPIO2 I| 1 —t——m—F -t ot 1
| [ T R A I B
L1 I R Ry T R Y EPR IO Ry B
| o
| N
=T 1t S et e Mt il s it Rl i
| I A B B |
F—+— - b —F— e — = — = — - — 1
| I T E A I B |
| [ A B L_d__1__1
LUT | 0 I I
| [ [
F—t— -t —F—t— -t -t =~ —
| | [ [
1 1 1 1 1 1 1 1 1

Figure 17. Connection Matrix Example
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6.1 Matrix Input Table

Table 3. Matrix Input Table

Matrix Input Matrix Input Signal Function Watrix Decode
Number 3 2 0
0 GND 0 0 0
1 GPIOO Digital Input 0 0 1
2 GPIO1 Digital Input 0 0 0
3 GPI02 Digital Input 0 0 1
4 GPIO0 Digital Input 0 1 0
5 GPI1 Digital Input 0 1 1
6 GPI03 Digital Input 0 1 0
7 GPI104 Digital Input 0 1 1
8 2-bit LUTO/DFFO Output 1 0 0
9 2-bit LUT1/PGen Output 1 0 1
10 3-bit LUTO/DFF1 Output 1 0 0
11 3-bit LUT1/DFF2 Output 1 0 1
12 3-bit LUT2/DFF3 Output 1 1 0
13 3-bit LUT3/DFF4 Output 1 1 1
14 3-bit LUT4/CNT_DLY 1(8bit) Output 1 1 0
15 3-bit LUT5/CNT_DLY2(8bit) Output 1 1 1
16 3-bit LUT6/CNT_DLY3(8bit) Output 0 0 0
17 3-bit LUT7/CNT_DLY4(8bit) Output 0 0 1
18 4-bit LUTO/CNT_DLYO(16bit) Output 0 0 0
19 3-bit LUT8/Pipe Delay OutputO/Ripple CNT Output0 0 0 1
20 Pipe Delay Output1/Ripple CNT Output1 0 1 0
21 Internal 2.048 MHz OSC Output 0 1 1
22 Internal 2.048 kHz OSC Output 0 1 0
23 Internal 25 MHz OSC Output 0 1 1
24 Filter/Edge Detect Output/Ripple CNT Output2 1 0 0
25 Programmable Delay with Edge Detector Output 1 0 1
26 f(1) Function Output0 1 0 0
27 f(1) Function Output1 1 0 1
28 f(1) Function Output2 1 1 0
29 DMO_0 Macrocell Output0 1 1 1
30 DMO_0 Macrocell Output1 1 1 0
31 DMO_0 Macrocell Output2 1 1 1
32 GPI2/SDA Digital Input or 12C_virtual_0 Input 0 0 0
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Ma::i;:::ut Matrix Input Signal Function Watrix Decode

3 2 0
33 GPI3/SCL Digital Input or I1>C_virtual_1 Input 0 0 1
34 12C_virtual_2 Input 0 0 0
35 12C_virtual_3 Input 0 0 1
36 12C_virtual_4 Input 0 1 0
37 12C_virtual_5 Input 0 1 1
38 12C_virtual_6 Input 0 1 0
39 12C_virtual_7 Input 0 1 1
40 DMO_1 Macrocell OutputO 1 0 0
41 DMO_1 Macrocell Output1 1 0 1
42 DMO_1 Macrocell Output2 1 0 0
43 ASM Connection Matrix Output RAM 0 1 0 1
44 ASM Connection Matrix Output RAM 1 1 1 0
45 ASM Connection Matrix Output RAM 2 1 1 1
46 ASM Connection Matrix Output RAM 3 1 1 0
47 GPIO5 Digital Input 1 1 1
48 GPI06 Digital Input 0 0 0
49 GPI07 Digital Input 0 0 1
50 GPI08 Digital Input 0 0 0
51 GPI4 Digital Input/Crystal OSC 0 0 1
52 GPI5 Digital Input 0 1 0
53 GPI6 Digital Input 0 1 1
54 GPI7 Digital Input 0 1 0
55 GPIO9 Digital Input 0 1 1
56 ACMPOH Output 1 0 0
57 ACMP1H Output 1 0 1
58 ACMP2L Output 1 0 0
59 ACMP3L output 1 0 1
60 GPI010 Digital Input 1 1 0
61 GPI1011 Digital Input 1 1 1
62 nRST_core (POR) as matrix input 1 1 0
63 Voo 1 1 1
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6.2 Matrix Output Table

Table 4. Matrix Output Table

Riﬂ::::rsgit Matrix Output Signal Function Ma:;'iuxm(:::rput
[5:0] Matrix Out 0: INO of 2-bit LUTO or Clock Input of DFFO 0
[11:6] Matrix Out 1: IN1 of 2-bit LUTO or Data Input of DFFO 1
[17:12] Matrix Out 2: INO of 2-bit LUT1 or Clock Input of PGen 2
[23:18] Matrix Out 3: IN1 of 2-bit LUT1 or nRST of PGen 3
[29:24] Matrix Out 4: INO of 3-bit LUTO or Clock Input of DFF1 4
[35:30] Matrix Out 5: IN1 of 3-bit LUTO or Data Input of DFF1 5
[41:36] Matrix Out 6: IN2 of 3-bit LUTO or nRST (nSET) of DFF1 6
[47:42] Matrix Out 7: INO of 3-bit LUT1 or Clock Input of DFF2 7
[563:48] Matrix Out 8: IN1 of 3-bit LUT1 or Data Input of DFF2 8
[59:54] Matrix Out 9: IN2 of 3-bit LUT1 or nRST (nSET) of DFF2 9
[65:60] Matrix Out 10: INO of 3-bit LUT2 or Clock Input of DFF3 10
[71:66] Matrix Out 11: IN1 of 3-bit LUT2 or Data Input of DFF3 11
[77:72] Matrix Out 12: IN2 of 3-bit LUT2 or nRST (nSET) of DFF3 12
[83:78] Matrix Out 13: INO of 3-bit LUT3 or Clock Input of DFF4 13
[89:84] Matrix Out 14: IN1 of 3-bit LUT3 or Data Input of DFF4 14
[95:90] Matrix Out 15: IN2 of 3-bit LUT3 or nRST (nSET) of DFF4 15
[101:96] Matrix Out 16:INO of 3-bit LUT4 or Delay1 Input (or Counter1 nRST Input) 16
[107:102] Matrix Out 17:IN1 of 3-bit LUT4 or External Clock1 Input of Delay1 (or Counter1) 17
[113:108] Matrix Out 18:IN2 of 3-bit LUT4 18
[119:114] Matrix Out 19:INO of 3-bit LUT5 or Delay2 Input (or Counter2 nRST Input) 19
[125:120] Matrix Out 20:IN1 of 3-bit LUT5 or External Clock1 Input of Delay2 (or Counter2) 20
[131:126] Matrix Out 21:IN2 of 3-bit LUT5 21
[137:132] Matrix Out 22:INO of 3-bit LUT6 or Delay3 Input (or Counter3 nRST Input) 22
[143:138] Matrix Out 23:IN1 of 3-bit LUT6 or External Clock1 Input of Delay3 (or Counter3) 23
[149:144] Matrix Out 24:IN2 of 3-bit LUT6 24
[155:150] Matrix Out 25:INO of 3-bit LUT7 or Delay4 Input (or Counter4 nRST Input) 25
[161:156] Matrix Out 26:IN1 of 3-bit LUT7 or External Clock1 Input of Delay4 (or Counter4) 26
[167:162] Matrix Out 27:IN2 of 3-bit LUT7 27
[173:168] Matrix Out 28:INO of 3-bit LUT8 or Input of Pipe Delay 28
[179:174] Matrix Out 29:IN1 of 3-bit LUT8 or nRST of Pipe Delay 29
[185:180] Matrix Out 30:IN2 of 3-bit LUT8 or Clock of Pipe Delay 30
[191:186] Matrix Out 31:INO of 4-bit LUTO or DelayO Input (or Counter0 nRST Input) 31
[197:192] Matrix Out 32:IN1 of 4-bit LUTO or External Clock Input of DelayO (or Counter0) 32
[203:198] Matrix Out 33:IN2 of 4-bit LUTO or UP Input of FSMO 33
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R:g;::Z;sBit Matrix Output Signal Function Ma';‘:'iuxm(:;trput
[209:204] Matrix Out 34:IN3 of 4-bit LUTO or KEEP Input of FSMO 34
[215:210] Matrix Out 35: ACMPOH Power-down 35
[221:216] Matrix Out 36: ACMP1H Power-down 36
[227:222] Matrix Out 37: ACMP2L Power-down 37
[233:228] Matrix Out 38: ACMP3L Power-down 38
[239:234] Matrix Out 39: GPO7 DOUT 39
[245:240] Matrix Out 40: GPOO DOUT 40
[251:246] Matrix Out 41: GPIO0 DOUT 41
[257:252] Matrix Out 42: GPIO0 DOUT OE 42
[263:258] Matrix Out 43: GPIO1 DOUT 43
[269:264] Matrix Out 44: GPIO1 DOUT OE 44
[275:270] Matrix Out 45: GPIO2 DOUT 45
[281:276] Matrix Out 46: GPIO2 DOUT OE 46
[287:282] Matrix Out 47: GPIO3 DOUT 47
[293:288] Matrix Out 48: GPIO3 DOUT OE 48
[299:294] Matrix Out 49: GPIO4 DOUT 49
[305:300] Matrix Out 50: GPIO4 DOUT OE 50
[311:306] Matrix Out 51: GPIO5 DOUT 51
[317:312] Matrix Out 52: GPIO5 DOUT OE 52
[323:318] Matrix Out 53: GPO1 DOUT 53
[329:324] Matrix Out 54: GPO2 DOUT 54
[335:330] Matrix Out 55: GPO3 DOUT 55
[341:336] Matrix Out 56: GPO4 DOUT 56
[347:342] Matrix Out 57: GPIO6 DOUT OE 57
[353:348] Matrix Out 58: GPIO6 DOUT 58
[359:354] Matrix Out 59: GPIO7 DOUT 59
[365:360] Matrix Out 60: GPIO7 DOUT OE 60
[371:366] Matrix Out 61: GPIO8 DOUT OE 61
[377:372] Matrix Out 62: GPIO8 DOUT 62
[383:378] Matrix Out 63: GPIO9 DOUT OE 63
[389:384] Matrix Out 64: GPIO9 DOUT 64
[395:390] Matrix Out 65: GPIO10 DOUT OE 65
[401:396] Matrix Out 66: GPIO10 DOUT 66
[407:402] Matrix Out 67: GPIO11 DOUT OE 67
[413:408] Matrix Out 68: GPIO11 DOUT 68
[419:414] Matrix Out 69: GPO5 DOUT 69
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R:g;::Z;sBit Matrix Output Signal Function Ma::'iuxm(::::)ut
[425:420] Matrix Out 70: GPO6 DOUT 70
[431:426] Matrix Out 71: ASM nRST 71
[437:432] Matrix Out 72: OSC0 ENABLE 72
[443:438] Matrix Out 73: OSC1 ENABLE 73
[449:444] Matrix Out 74: OSC2 ENABLE 74
[455:450] Matrix Out 75: Filter/Edge detect input 75
[461:456] Matrix Out 76: F1 interrupt 76
[467:462] Matrix Out 77: Programmable delay/edge detect input 77
[473:468] Matrix Out 78: Temp sensor/Crystal OSC/Vger Out_0/Vger Out_1 Power Up 78
[479:474] Matrix Out 79: GPI LATCH enable 79
[485:480] Matrix Out 80: GPIO LATCH enable 80
[491:486] Matrix Out 81: BG enable 81
[497:492] DM EXT CLKO 82
[503:498] DM_EXT_CLK1 83

[1]1 For each address, the two most significant bits are unused.

6.3 Connection Matrix Virtual Inputs

As mentioned previously, the Connection Matrix inputs come from the outputs of various digital macrocells on
the device. Eight of the Connection Matrix inputs have the special characteristic that the state of these signal
lines comes from a corresponding data bit written as a register value via I2C. This gives the user the ability to
write data via the serial channel, and have this information translated into signals that can be driven into the
Connection Matrix and from the Connection Matrix to the digital inputs of other macrocells on the device. The 12C
address for reading and writing these register values is at Ox1DB (475).

Six of the eight Connection Matrix Virtual Inputs are dedicated to this virtual input function. An 12C write
command to these register bits will set the signal values going into the Connection Matrix to the desired state. A
read command to these register bits will read either the original data values coming from the NVM memory bits
(that were loaded during the initial device startup), or the values from a previous write command (if that has
happened).

Two of the eight Connection Matrix Virtual Inputs are shared with Pin digital inputs (GPI3/SCL Digital Input or
[2C_virtual_1 Input), and (GPI2/SDA Digital Input or 12C_virtual_0 Input). If the virtual input mode is selected, an
I2C write command to these register bits will set the signal values going into the Connection Matrix to the desired
state. A read command to these register bits will read either the original data values coming from the NVM
memory bits (that were loaded during the initial device startup), or the values from a previous write command (if
that has happened). The I2C disable/enable register bit [4084] selects whether the Connection Matrix input
comes from the Pin input or from the virtual register.

= Select SCL and Virtual Input 1 or GPI3/SCL.
» Select SDA and Virtual Input 0 or GPI2/SDA.

See Table 5 for Connection Matrix Virtual Inputs.
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Table 5. Connection Matrix Virtual Inputs

Matrix Input . . . Register Bit
Number Matrix Input Signal Function Addresses (dec)
32 12C_virtual_O Input [3800]
33 12C_virtual_1 Input [3801]
34 12C_virtual_2 Input [3802]
35 12C_virtual_3 Input [3803]
36 12C_virtual_4 Input [3804]
37 12C_virtual_5 Input [3805]
38 12C_virtual_6 Input [3806]
39 12C_virtual_7 Input [3807]

6.4 Connection Matrix Virtual Outputs

The digital outputs of the various macrocells are routed to the Connection Matrix to enable interconnections to
the inputs of other macrocells in the device. At the same time, it is possible to read the state of each of the
macrocell outputs as a register value via I2C. This option, called Connection Matrix Virtual Outputs, allows the
user to remotely read the values of each macrocell output. The 12C addresses for reading these register values
are 0x1D7 (471) to Ox1DE (478). Write commands to these same register values will be ignored (with the
exception of the Virtual Input register bits at 0x1DB (475)).
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7. Combination Function Macrocells

The SLG46880-E has 12 combination function macrocells that can serve more than one logic or timing function.
In each case, they can serve as a Look Up Table (LUT), or as another logic or timing function. See the list below
for the functions that can be implemented in these macrocells.

= One macrocell that can serve as either 2-bit LUT or as D Flip-Flop.

= Four macrocells that can serve as either 3-bit LUTs or as D Flip-Flops with Set/Reset Input.

= One macrocell that can serve as either 3-bit LUT or as Pipe Delay/Ripple Counter.

» One macrocell that can serve as either 2-bit LUT or as Programmable Pattern Generator (PGen).

= One macrocell that can serve as either 4-bit LUT or as 16-Bit Counter/Delay/FSM.

» Four macrocells that can serve as either 3-bit LUTs or as 8-Bit Counter/Delays.

Inputs/Outputs for the 12 combination function macrocells are configured from the connection matrix with
specific logic functions which are defined by the state of NVM bits.

When used as a LUT to implement combinatorial logic functions, the outputs of the LUTs can be configured to
any user defined function, including the following standard digital logic devices (AND, NAND, OR, NOR, XOR,
XNOR). Inputs/Outputs for the 11 combination function macrocells are configured from the connection matrix
with specific logic functions being defined by the state of NVM bits.

71 2-Bit LUT or D Flip-Flop Macrocells

There is one macrocell that can serve as either 2-bit LUT or as D Flip-Flop. When used to implement LUT
functions, the 2-bit LUT takes in two input signals from the connection matrix and produces a single output,
which goes back into the connection matrix. When used to implement D Flip-Flop function, the two input signals
from the connection matrix go to the data (D) and clock (CLK) inputs for the Flip-Flop, with the output going back
to the connection matrix.

The operation of the D Flip-Flop and LATCH will follow the functional descriptions below:

= DFF: CLK is rising edge triggered, then Q = D; otherwise, Q will not change.

» LATCH: when CLK is LOW, then Q = D; otherwise, Q remains its previous value (input D has no effect on the
output, when CLK is HIGH).
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IN1
From CMO [1] .
2-bit LUTO  ouT |—
—1 INO
LUT Truth Table
reg [563:560]
DFF/I__ATCH S0
L~ 1D Registers
To CMI [8]
S0 DFFO ana st
n
From CMO [0] —]—
S1 CLK
reg [616]
L 4
Registers definitions:
reg [616] - LUT or DFF/Latch select
reg [563] - DFF or Latch Select
reg [662] > Output Select (Q or nQ)
reg [561] > DFF Initial Polarity Select
Figure 18. 2-bit LUTO0 or DFF0
711 2-Bit LUT or D Flip-Flop Macrocell Used as 2-Bit LUT
Table 6. 2-bit LUTO Truth Table
IN1 INO ouT
0 0 register [560] LSB
0 1 register [561]
1 0 register [562]
1 1 register [563] MSB

This macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:

» 2-bit LUTO is defined by registers [563:560].

Table 7 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that

can be created within each of the 2-bit LUT logic cells.

Table 7. 2-bit LUT Standard Digital Functions

Function MSB LSB
AND-2 1 0 0 0
NAND-2 0 1 1 1
OR-2 1 1 1 0
NOR-2 0 0 0 1
XOR-2 0 1 1 0
XNOR-2 1 0 0 1
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71.2 Initial Polarity Operations

Initial polarity: High

Q with nReset (Case 1) [

Initial polarity: Low

Q with nReset (Case 1)

Figure 19. DFF Polarity Operations

7.2 2-bit LUT or Programmable Pattern Generator

The SLG46880-E has one combination function macrocell that can serve as a logic or timing function. This
macrocell can serve as a Look Up Table (LUT), or Programmable Pattern Generator (PGen).

When used to implement LUT functions, the 2-bit LUT takes in two input signals from the connection matrix and
produces a single output, which goes back into the connection matrix. When used as a LUT to implement
combinatorial logic functions, the outputs of the LUT can be configured to any user defined function, including
the following standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR). The user can also define the
combinatorial relationship between inputs and outputs to be any selectable function.

When operating as a Programmable Pattern Generator, the output of the macrocell with clock out a sequence of
two to sixteen bits that are user selectable in their bit values, and user selectable in the number of bits (up to
sixteen) that are output before the pattern repeats.

From CMO [3] —?— IN1

2-bit LUT1 OUT —
From CMO [2] —@—— INO
LUT Truth Table
reg [583:568]
PGen Data SO
nRST
To CMI [9]
PGEN ouT s1
CLK
Pattern Size
reg [567:564] reg [617]
Figure 20. 2-bit LUT1 or PGen
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Figure 21. PGen Timing Diagram

7.21 2-Bit LUT or PGen Macrocell Used as 2-Bit LUT
Table 8. 2-bit LUT1 Truth Table

IN1 INO ouT
0 0 register [564] LSB
0 1 register [565]
1 0 register [566]
1 1 register [567] MSB

This macrocell, when programmed for a LUT function, uses a 4-bit register to define their output function:
= 2-bit LUT1 is defined by registers [567:564].

Table 9 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that
can be created within each of the 2-bit LUT logic cells.

Table 9. 2-bit LUT Standard Digital Functions

Function MSB LSB
AND-2 1 0 0 0
NAND-2 0 1 1 1
OR-2 1 1 1 0
NOR-2 0 0 0 1
XOR-2 0 1 1 0
XNOR-2 1 0 0 1

7.3 3-Bit LUT or D Flip-Flop with Set/Reset Macrocells

There are four macrocells that can serve as either 3-bit LUTs or as D Flip-Flops with Set/Reset inputs. When
used to implement LUT functions, the 3-bit LUTs each take in three input signals from the connection matrix and
produce a single output, which goes back into the connection matrix. When used to implement D Flip-Flop
function, the three input signals from the connection matrix go to the data (D) and clock (CLK), and Reset/Set
(nRST/nSET) inputs for the Flip-Flop, with the output going back to the connection matrix.

DFF1 operation will flow the functional description below:

= If register [619] = 0, and the CLK is rising edge triggered, then Q = D, otherwise Q will not change.

= If register [619] = 1, then data from D is written into the DFF by the rising edge on CLK and output to Q by the
falling edge on CLK.
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SO IN2
From CMO [6]
St — IN1 3-bit LUTO ouT
PM——— INO LUT Truth Table
S0 N ;
From CMO [5] ———]——
S1 M T oo Bo1-584]
o—
L nRST/NSET " DFF1 SO
SO 0 To CMI[10
1 ? ana o CMI{10)
From CMO [4] ——— —| o S1
S1 D Q D Q 1
CLK L DOJ reg [619]
reg [618] 1
Registers definitions:
reg [618] > LUT or DFF/Latch select
reg [591] > DFF or Latch Select
reg [590] - Output Select (Q or nQ)
reg [589] > DFF nRST or nSET Select
reg [588] > DFF Initial Polarity Select
reg [619] > Selects output from one or two DFF
Figure 22. 3-bit LUTO or DFF1
SO IN2
From CMO [9]
S1+— IN1 3-bit LUT1 OuT —
— INO LUT Truth Table
SO —_n
From CMO [8] ———
ST —"T reg [599:592]
o—— .
—P—P— nRST/NnSET DFF”.'ATCH SO
Registers
SO —— To CMI [11]
From CMO [7]] ——— D DFF2 Q/nQ S1
N
CLK
reg [620] .
Registers definitions:
reg [620] - LUT or DFF/Latch select
reg [599] > DFF or Latch Select
reg [598] - Output Select (Q or nQ)
reg [597] - DFF nRST or nSET Select
reg [596] > DFF Initial Polarity Select
Figure 23. 3-bit LUT1 or DFF2
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SO IN2
From CMO [12]
1 IN1 3-bit LUT2 out
— INO LUT Truth Table
SO0 (— "
From CMO [11] ———
i31 — reg [607:600]
—P— nNRST/NSET DFF/I.'ATCH SO
Registers
SO ——P— To CMI[12]
From CMO [10] ——————| D DFF3 QnQ S1
L
CLK
reg [621]
Registers definitions:
reg [621] > LUT or DFF/Latch select
reg [607] - DFF or Latch Select
reg [606] - Output Select (Q or nQ)
reg [605] > DFF nRST or nSET Select
reg [604] > DFF Initial Polarity Select
Figure 24. 3-bit LUT2 or DFF3
SO IN2
From CMO [15]
: 1 IN1 3-bit LUT3 out
— INO LUT Truth Table
SO a
From CMO [14] ———
:31 reg [615:608]
T— nRST/NSET DFF/I.'ATCH SO
Registers
S0 n—] To CMI[13]
From CMO [13] ———— D DFF4 QnQ S1
N
CLK
reg [622
g [622] o
Registers definitions:
reg [622] - LUT or DFF/Latch select
reg [615] > DFF or Latch Select
reg [614] -> Output Select (Q or nQ)
reg [613] > DFF nRST or nSET Select
reg [612] > DFF Initial Polarity Select
Figure 25. 3-bit LUT3 or DFF4
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7.31 3-Bit LUT or D Flip-Flop Macrocells Used as 3-Bit LUTs
Table 10. 3-bit LUTO Truth Table
IN2 IN1 INO ouT
0 0 0 register [584] LSB
0 0 1 register [585]
0 1 0 register [586]
0 1 1 register [587]
1 0 0 register [588]
1 0 1 register [589]
1 1 0 register [590]
1 1 1 register [591] MSB
Table 11. 3-bit LUT1 Truth Table
IN2 IN1 INO ouT
0 0 0 register [592] LSB
0 0 1 register [593]
0 1 0 register [594]
0 1 1 register [595]
1 0 0 register [596]
1 0 1 register [597]
1 1 0 register [598]
1 1 1 register [599] MSB
Table 12. 3-bit LUT2 Truth Table
IN2 IN1 INO ouT
0 0 0 register [600] LSB
0 0 1 register [601]
0 1 0 register [602]
0 1 1 register [603]
1 0 0 register [604]
1 0 1 register [605]
1 1 0 register [606]
1 1 1 register [607] MSB
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Table 13. 3-bit LUT3 Truth Table

IN2 IN1 INO ouT
0 0 0 register [608] LSB
0 0 1 register [609]
0 1 0 register [610]
0 1 1 register [611]
1 0 0 register [612]
1 0 1 register [613]
1 1 0 register [614]
1 1 1 register [615] MSB

Each macrocell, when programmed for a LUT function, uses an 8-bit register to define their output function:
= 3-bit LUTO is defined by registers [591:584]
= 3-bit LUT1 is defined by registers [599:592]
» 3-bit LUTZ2 is defined by registers [607:600]
= 3-bit LUT3 is defined by registers [615:608].
Table 14 shows the register bits for the standard digital logic devices (AND, NAND, OR, NOR, XOR, XNOR) that
can be created within each of the four 3-bit LUT logic cells.
Table 14. 3-bit LUT Standard Digital Functions

Function MSB LSB
AND-3 1 0 0 0 0 0
NAND-3 0 1 1 1 1 1
OR-3 1 1 1 1 1 0
NOR-3 0 0 0 0 0 1
XOR-3 1 0 0 1 1 0
XNOR-3 0 1 1 0 0 1
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Initial Polarity Operations

7.3.2

5 S
I |
> >
= =
= =
o o
] ]
a a
o — — © — —
8 S o = = -~ ~ ~N = = -~ N o~
S k) m £ o ) o ) £ o o) [ @
(&) 2] (2] (%] (7] (2] (2] [72] 2]
© © © © © © © ©
S ¢ <9 ¢ c o o ¢
et - - - - - - -
© © © © © © © ©
(%] 2] (2] (7] (7] (7] 1] %]
o} O o] Q o] Q Q o}
¥ X ¥ ¥ x X ¥ 04
c c c c c c c c
Ny < ey e
3 3 3 3
(¢} (@] (e] g

Figure 26. DFF Polarity Operations with nReset
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Initial polarity: High

nSet (Case 1)

| —
nSet (Case 1) i i
Q with nSet (Case 1) / i i ¥
SR o 8 [ N
nSet (Case 2) A i i ¥
Q with nSet (Case 2) / b i i ¥
Initial polarity: Low | | | T ¥
| i T

Q with nSet (Case 1)

nSet (Case 2)

Q with nSet (Case 2)

Figure 27. DFF Polarity Operations with nSet

7.4 3-Bit LUT or Pipe Delay/Ripple Counter Macrocell
There is one macrocell that can serve as either a 3-bit LUT or as a Pipe Delay/Ripple Counter.

When used to implement LUT functions, the 3-bit LUT takes in three input signals from the connection matrix
and produces a single output, which goes back into the connection matrix.

When used as a Pipe Delay, there are three inputs signals from the matrix, Input (IN), Clock (CLK), and Reset
(nRST). The Pipe Delay cell is built from 16 D Flip-Flop logic cells that provide the three delay options, two of
which are user selectable. The DFF cells are tied in series where the output (Q) of each delay cell goes to the
next DFF cell input (IN). Both of the two outputs (OUTO and OUT1) provide user selectable options for 1 to 16
stages of delay. There are delay output points for each set of the OUT0 and OUT1 outputs to a 4-input mux that
is controlled by registers [547:544] for OUTO and registers [551:548] for OUT1. The 4-input mux is used to
control the selection of the amount of delay.

The overall time of the delay is based on the clock used in the SLG46880-E design. Each DFF cell has a time
delay of the inverse of the clock time (either external clock or the Oscillator within the SLG46880-E). The sum of
the number of DFF cells used will be the total time delay of the Pipe Delay logic cell. OUT1 Output can be
inverted (as selected by register [552]).

In the Ripple Counter mode there are 3 options for setting, which use 7 bits. There are 3 bits to set nSET value
(SV) in range from 0 to 7. It is a value, which will be set into the Ripple Counter outputs when nSET input goes
LOW. End value (EV) will use 3 bits for setting outputs code, which will be last code in the cycle. After reaching
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the EV, the Ripple Counter goes to the first code by the rising edge on CLK input. The Functionality mode option

uses 1 bit. This setting defines how exactly Ripple Counter will operate.

The user can select one of the functionality modes by register: RANGE or FULL. If the RANGE option is
selected, the count starts from SV. If UP input is LOW the count goes down: SV—-EV—EV-1 to SV+1-8V, and
others (if SV is smaller than EV), or SV—-SV-1 to EV+1—-EV—-SV (if SV is bigger than EV). If UP input is HIGH,

count starts from SV up to EV, and others.

In the FULL range configuration the Ripple Counter functions as follows. If UP input is LOW, the count starts

from SV and goes down to 0. Then current counter value jumps to EV and goes down to 0, and others.

If UP input is HIGH, count goes up starting from SV. Then current counter value jumps to 0 and counts up to EV,
and others. See Ripple Counter functionality example in Figure 29.

Every step is executed by the rising edge on CLK input.
reg [551:544]

From CMO [28]
—»{ INO
From CMO [29]
——»{ IN1 3-bit LUT8 ouT
From CMO [30]
——»{ IN2
Pipe Delay reg [551:548]
reg [552]
. 0 Deglitch Filter/
- ouT1 Edge Detector OUT 0
e ; 0ouT2
p To CMI [24]
From CMO [28] » IN
reg [654]
From CMO [29] » nRST 16 Flip-Flops -
From CMO [30] » CLK 0
ouT1
] To CMI [20]
v ouTo
reg [554]
N1 0
reg [5647:544] ouTo
0 I —
Ll y To CMI [19]
Ripple Couter !
3-bit Flip-Flops reg [553] |
From CMO [28] up »| Up/Down N — ouTo reg [554]
Control D Qh —
CLK DFF1
From CMO [30] »CLK  nQ
nSET SET
From CMO [29] > Control 5 ok OUT1 -
DFF2
i L—CLK nqQl
Mode & SET/END ﬁ ouT2
Value Control DFF3
reg [550:544] T CLK_ nQr-
Figure 28. 3-bit LUT8/Pipe Delay/Ripple Counter
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Functionality mode:

RANGE
UP Input:

N

LOW HIGH
SV<EV

- start counter value set by LOW on nSET input of ripple Counter cell . - END ripple Counter value, after which CNT start again —w¥ -direction of crossvalue transition

O @

- any ripple Counter value in used range O - ripple Counter value, out of the used range ® _w - direction of crossvalue transition, first after nSET

. -unused transition

Figure 29. Example: Ripple Counter Functionality

741 3-Bit LUT or Pipe Delay Macrocells Used as 3-Bit LUT
Table 15. 3-bit LUT8 Truth Table

IN2 IN1 INO ouT
0 0 0 register [544]
0 0 1 register [545]
0 1 0 register [546]
0 1 1 register [547]
1 0 0 register [548]
1 0 1 register [549]
1 1 0 register [550]
1 1 1 register [551]
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Each macrocell, when programmed for a LUT function, uses an 8-bit register to define their output function:
= 3-bit LUTS8 is defined by registers [551:544].

7.5 3-Bit LUT or 8-Bit Counter/Delay Macrocells

There are four macrocells that can serve as either 3-bit LUTs or as Counter/Delays. When used to implement
LUT function, the 3-bit LUT takes in three input signals from the connection matrix and produces a single output,
which goes back into the connection matrix. When used to implement 8-Bit Counter/Delay function, two of the
three input signals from the connection matrix go to the external clock (EXT_CLK) and reset (DLY_IN/CNT
Reset) inputs for the Counter/Delay, with the output going back to the connection matrix.

Counter/Delay macrocell has an initial value, which defines its initial value after device is powered up. It is
possible to select initial LOW or initial HIGH, as well as initial value defined by a Delay In signal.

For example, in case initial LOW option is used, the rising edge delay will start operation.
These macrocells can also operate in a frequency detection mode.

Delay time and Output Period can be calculated using the following formulas:
= Delay time: [(Counter data + 2)/CLK input frequency — Offset (Note 1)]
» Output Period: [(Counter data + 1)/CLK input frequency — Offset (Note 1)].

One Shot pulse width can be calculated using formula:
» Pulse width = [(Counter Data + 2)/CLK input frequency — Offset (Note 1)].

Note 1: Offset is the asynchronous time offset between the input signal and the first clock pulse.

Three of the four macrocells can have their active count value read via I2C (CNTO, CNT2, and CNT4). See
section 19.6.1 Reading Counter Data via 12C for further details.

Note 2: After two DFF — counters initialize with counter data = 0 after POR.
Initial state = 1 — counters initialize with counter data = 0 after POR.

Initial state = 0 And After two DFF is bypass — counters initialize with counter data after POR.
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7.51 3-Bit LUT or 8-Bit CNT/DLY Block Diagrams
From CMO [18] IN2
IN1 3-bit LUT4 ouT —
— INO LUT Truth Table
SO
From CMO [17]
S1 reg [3943:3936]
L—P— ext_CLK CNT Data
SO — [ e To CMI[14]
From CMO [16] — CNT/DLY1 Out
S1 L rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
DLY _in/ .
CNT_Reset Config Data
reg [926:916]
reg [927 EEE—
eg [927]
Registers definitions:
reg [927] - LUT3_4 or CNT_1 selection
reg [926] - CNT1 output pol selection
reg [925:922] - CNT1 function and edge mode selection
reg [921:920] - CNT1 initial value selection
reg [919:916] - DLY/CNT1 Clock Source Select
Figure 30. 3-bit LUT4 or CNT/DLY1
From CMO [21] IN2
IN 3-bit LUT5 ouT —
—1 INO LUT Truth Table
SO
From CMO [20]
St T oo (3951:3044]
L—h— ext CLK CNT Data SO
S0 I ToCMI[15]
From CMO [19] N CNT/DLY2 Out 81
N
DLY _in/ )
CNT_Reset Config Data
reg [939:929
reg [940] 1 ol ]7
Registers definitions:
reg [940] - LUT3_5 or CNT_2 selection
reg [939] - CNT2 output pol selection
reg [938:935] - CNT2 function and edge mode selection
reg [934:933] - CNT2 initial value selection
reg [932:929] - DLY/CNT2 Clock Source Select
Figure 31. 3-bit LUT5 or CNT/DLY2
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From CMO [24] IN2
—IN1 3-bit LUT6 OUT |—
— INO | LUT Truth Table |
S0 %
From CMO [23]
1 pE————
S reg [3959:3952]
—p— ext_CLK CNT Data S0
S0 To CMI[16]
From CMO [22] M CNT/DLY3 Out St
S1 L rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
DLY_in/ )
CNT_Reset Config Data
reg [953:943
reg [954] 1 gl ]7
Registers definitions:
reg [954] - LUT3_6 or CNT_3 selection
reg [953] - CNT3 output pol selection
reg [952:949] - CNT3 function and edge mode selection
reg [948:947] - CNT3 initial value selection
reg [946:943] - DLY/CNT3 Clock Source Select
Figure 32. 3-bit LUT6 or CNT/DLY3
From CMO [27] IN2
— IN1 3-bit LUT7 ouT
— INO LUT Truth Table
S0
From CMO [26]
pEE——
St reg [3967:3960]
—P— ext CLK CNT Data S0
S0 To CMI[17]
From CMO [25] — CNT/DLY4 Out S1
S1 L
DLY_in/ )
CNT_Reset Config Data
reg [966:956
reg [967] 1 9l ]7
Registers definitions:
reg [967] - LUT3_7 or CNT_4 selection
reg [966] - CNT4 output pol selection
reg [965:962] - CNT4 function and edge mode selection
reg [961:960] - CNT4 initial value selection
reg [959:956] - DLY/CNT4 Clock Source Select
Figure 33. 3-bit LUT7 or CNT/DLY4
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7.52  3-Bit LUT4 Truth Table
Table 16. 3-bit LUT4 Truth Table
IN2 IN1 INO ouT
0 0 0 register [3936] LSB
0 0 1 register [3937]
0 1 0 register [3938]
0 1 1 register [3939]
1 0 0 register [3940]
1 0 1 register [3941]
1 1 0 register [3942]
1 1 1 register [3943] MSB
Table 17. 3-bit LUT5 Truth Table
IN2 IN1 INO ouT
0 0 0 register [3944] LSB
0 0 1 register [3945]
0 1 0 register [3946]
0 1 1 register [3947]
1 0 0 register [3948]
1 0 1 register [3949]
1 1 0 register [3950]
1 1 1 register [3951] MSB
Table 18. 3-bit LUT6 Truth Table
IN2 IN1 INO ouT
0 0 0 register [3952] LSB
0 0 1 register [3953]
0 1 0 register [3954]
0 1 1 register [3955]
1 0 0 register [3956]
1 0 1 register [3957]
1 1 0 register [3958]
1 1 1 register [3959] MSB
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Table 19. 3-bit LUT7 Truth Table

IN2 IN1 INO ouT
0 0 0 register [3960] LSB
0 0 1 register [3961]
0 1 0 register [3962]
0 1 1 register [3963]
1 0 0 register [3964]
1 0 1 register [3965]
1 1 0 register [3966]
1 1 1 register [3967] MSB

Each macrocell, when programmed for a LUT function, uses an 8-bit register to define their output function:
= 3-bit LUT4 is defined by registers [3943:3936]
= 3-bit LUT5 is defined by registers [3951:3944]
= 3-bit LUT6 is defined by registers [3959:3952]
= 3-bit LUT7 is defined by registers [3967:3960].

7.6
7.6.1

CNT/DLY/FSM Timing Diagrams
Delay Mode CNT/DLYO0 to CNT/DLY4

Delay In

——r—

I
-

I I
| |
i i
| |
i i
I I
r«— Asynchronous delay variable

|
|
T
|
|
|
L
i

I
I
I
|
|
I
I I I ;
r«— Asynchronous delay variable

I I
I I
| |
OSC: force power-on ||||}|||||||| |||||||||}||||I||| ||||||||
I I

Delay output

" 'Delay = CLK period x (CNT data + 1) + variable (from 0 to 1 CLK period)

(Case 1) OSC: Forced Power-on (always running)

Delay In

|
|
|
o

©SGrauto paweron _i_i_I_I—I_I—I_I—I_I—-I
| |

I
‘
I
I
I
I
I
I
I
I
I
I
I
I
}
Delay = CLK period x (CNT data + 1) + Offset

I
I
Delay output i
I

LU

i i i i i
Delay = CLK period x (CNT data + 1) + Offset

(Case 2) OSC: Auto Power-on (powers up from Delay In signal)

Figure 34. Delay Mode Timing Diagram, Edge Select: Both, Counter Data: 3

|
|
|
I
I
|
|
|
I ; I I
Delay = CLK period x (CNT data + 1) + variable (from 0 to 1 CLK period)

The macrocell shifts the respective edge to a set time and restarts by appropriate edge. It works as a filter if the
input signal is shorter than the delay time.
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| | | | | t
| [ [ | | | [ | DLY
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One-shot / ! ! ! ! L

Freq.DET / Delay IN ! ! ! ! B
[ | [ | [ [ > t
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I (| | | A O B | 1

Delay Function | | | R

Rising Edge Detection ! i ! A A
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Delay Function | | | | NEEERERE

Both Edge Detection | | | | EERRRERE
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Figure 35. Delay Mode Timing Diagram for Different Edge Select Modes

7.6.2 Count Mode (Count Data: 3), Counter Reset (Rising Edge Detect) CNT/DLY0
to CNT/DLY4

ResetN | || | 1 1 | o

«JUguuuuuyyuduuuuuuy

[ :u—l— Count starts at the first rising edge of CLK after reset i i i i i

Counter OUT i

period

| |

‘ o

4 CLK pulse i 1
L | |

| |

| |

Figure 36. Counter Mode Timing Diagram without Two DFFs Synced Up

| | | | | |
Reset In | | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |

Snnhhihah by

e—— Count starts in 0 CLK after reset | ‘ | !

| |
| |
| | | |
4 CLK pulse _ | |
period | |
| | | | | | | | | |

Counter Out

Figure 37. Counter Mode Timing Diagram with Two DFFs Synced Up
7.6.3 One-Shot Mode CNT/DLYO0 to CNT/DLY4

This macrocell will generate a pulse whenever a selected edge is detected on its input. Register bits set the
edge selection. The pulse width determines by counter data and clock selection properties. The output pulse
polarity (non-inverted or inverted) is selected by register bit. Any incoming edges will be ignored during the pulse
width generation. The following diagram shows one-shot function for non-inverted output.
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| I | I | LIl || I
One-shot / Freq. DET / I : i
| | | | Ht | |
Delay IN il . i
| [ [ ] ] ] RN | > 1
toL v i toL v i i toL v i i [ tp v
One-shot Function ! ! ! ! : : H : : !
Rising Edge Detection ! ! ! ! R >t
| : : | | : : : : L : : : '
! tDL'Y'<_>' ! ! toLye—i thY'"""’, it i ot toLy
One-shot Function : : : : o
Falling Edge Detection : : : : A D N .t
| " N | | | R ”
Lotpyet L L L oy
One-shot Function | :
Both Edge Detection : : :: : : >t
IERERE | ”

Figure 38. One-Shot Function Timing Diagram
This macrocell generates a HIGH-level pulse with a set width (defined by counter data) when detecting the
respective edge. It does not restart while pulse is HIGH.
7.6.4 Frequency Detection Mode CNT/DLY0 to CNT/DLY4

Rising Edge: The output goes HIGH if the time between two successive edges is less than the delay. The output
goes LOW if the second rising edge has not come after the last rising edge in specified time.

Falling Edge: The output goes HIGH if the time between two falling edges is less than the set time. The output
goes LOW if the second falling edge has not come after the last falling edge in specified time.

Both Edge: The output goes HIGH if the time between the rising and falling edges is less than the set time,
which is equivalent to the length of the pulse. The output goes LOW if after the last rising/falling edge and
specified time, the second edge has not come.

1 i 1 i ACm
One-shot/Freq. DET/DeIayINT i i i i |_| _| |_| i i
] : ] : ] : ] : [ t' o : : >t
towy E<—>: E towy E“’i toy E‘"i i i o .ﬁ_»: i
Frequency-detection FunctionT : tDI_.YI'<_>i : : : : b i i i :
Rising Edge Detection ! b b ! ! ! N ! >t
| [ LI | | | [ o | »
R R R b L oy [T
| I [ | | | [ — -
Frequency Detection Function A o | | | S
Falling Edge DetectionT : - b : : : AT B -
T ] EEERR
Co o e
Frequency Detection Function | b L | | | bl
Both Edge Detection : | : : : : : : : R =
I I 1 I I I EEEREERE >t
Figure 39. Frequency Detection Mode Timing Diagram
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7.6.5 Edge Detection Mode CNT/DLY1 to CNT/DLY4

The macrocell generates HIGH-level short pulse when detecting the respective edge. See section 3.4.7
Programmable Delay Typical Delays and Widths.

One-shot /
Freq. DET / Delay IN
] ] ] ] o >t
| | | | | O R I B |
| : | : | : | : | :
Edge Detector Function ! ! AR
Rising Edge Detection ! ! ] .t
IR | R g
: | : | : | : | : |
Edge Detector Function | | R
Falling Edge Detection | | R -
— . ERERE >t
| | | | L O B B |
Edge Detector Function
Both Edge Detection .t

Figure 40. Edge Detection Mode Timing Diagram
7.6.6 Delayed Edge Detection Mode CNT/DLYO0 to CNT/DLY4

In Delayed Edge Detection Mode, HIGH-level short pulses are generated on the macrocell output after the
configured delay time if the corresponding edge was detected on the input.

If the input signal is changed during the set delay time, the pulse will not be generated. See Figure 41.

|

One-shot / i

Freq. DET / Delay IN !
|

|

|

1]

| |
| |
| |
| |
| L,
| | | | | B | > t
bty oo
Delayed Edge Detector Function ! ! i ! ! P !
Rising Edge Detection ! ! o ! ! RN !
| L LI | | | T | ; t
| | 1 | | | [ | |
| oyl oy L1 o
Delayed Edge Detector Function : o : : : A
Falling Edge Detection L - | Pl .t
| i i | | | R | ”
| [ 11 | | | L T O B B | |
| | | | L T O B B |
Delayed Edge Detector Function | | | | ERERE
Both Edge Detection : : : : : : : : : : =
] I [ ] ] ] IR | >t
Figure 41. Delayed Edge Detection Mode Timing Diagram
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7.6.7
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current counter value
Figure 42. CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP
‘ 1 N\ 1 j 1 ‘
current counte‘r valué. . ‘ ‘ ‘
Figure 43. CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP

Q
CLK

RESET IN

COUNT END
Note: Q

COUNT END
Note: Q

RESET IN
COUNT END

3
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= current counter value.

Note: Q
Figure 44. CNT/FSM Timing Diagram (Reset Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data
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SETIN

KEEP

COUNT END

e JULUUUVLULUUULL UL

|

|

\
..a“..a. n 65533 65534 - ..

Note: Q = current counter value.

Figure 45. CNT/FSM Timing Diagram (Set Rising Edge Mode, Oscillator is Forced On, UP = 1) for Counter Data = 3

7.6.8 Difference in Counter Value for Counter, Delay, One-Shot, and Frequency
Detect Modes

There is a difference in counter value for Counter and Delay/One-Shot/Frequency Detect modes. The counter
value is shifted for two rising edges of the clock signal in Delay/One-Shot/Frequency Detect modes compared to
Counter mode. See Figure 46.

| | | | | | |
| | | | | | |
One-shot/Freq.DET/Delay IN I I
| | | | | | |
| | | | | | | |
CLK ! !
| |
|

|—| i
CNT Out }
|

——\
0000000

DLY Out

Delay Data

)
|
|
|
One-shot Out |
|
|
|
|
|

One-shot Data

Figure 46. Counter Value, Counter Data = 3

1.7 4-Bit LUT or 16-Bit Counter/Delay Macrocell

There is one macrocell that can serve as either 4-bit LUT or as 16-bit Counter/Delay. When used to implement
LUT function, the 4-bit LUT takes in four input signals from the Connection Matrix and produces a single output,
which goes back into the Connection Matrix. When used to implement 16-Bit Counter/Delay function, two of the
four input signals from the connection matrix go to the external clock (EXT_CLK) and reset (DLY_IN/CNT Reset)
for the counter/delay, with the output going back to the connection matrix.

This macrocell has an optional Finite State Machine (FSM) function. There are two additional matrix inputs for
Up and Keep to support FSM functionality.

This macrocell can also operate in a one-shot mode, which will generate an output pulse of user-defined width.
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This macrocell can also operate in a frequency detection or edge detection mode.

This macrocell can have its active count value read via I2C. See section 19.6.1 Reading Counter Data via 12C for
further details.

Note: After two DFF — counters initialize with counter data = 0 after POR.
Initial state = 1 — counters initialize with counter data = 0 after POR.
Initial state = 0 And After two DFF is bypass — counters initialize with counter data after POR.

7.71 4-Bit LUT or 16-Bit CNT/DLY Block Diagram

SO
From CMO [34]
S1 IN3
IN2
S0 —— j 4-bit LUTO oUT
From CMO [33] e IN1
S1t—— | | | e —
LUT Trutl
o—— ] 'NO Table
SO I -
PEE——
From CMO [32] — reg [3935:3920]
M—P——"P— ext_CLK CNT Data S0
*—
To CMI[18]
SO —"P"— CNT/DLYO Out s1
From CMO [31] M
S1 N DLY_IN / CNT_Reset
KEEP
FSM
UP Config Data
907:896
reg [908] regl ]7
Registers definitions:
reg [908] - LUT or DLY/CNT select
reg [907:906] - CNTO initial value selection
reg [905] - CNTO output pol selection
reg [904] - FSMO SET/RST Selection
reg [903:900] - DLY/CNTO Clock Source Select
reg [899:898] - DLY/CNTO edge Mode Selection
reg [897:896] - DLY/CNTO Mode Selection
Figure 47. 4-bit LUTO0 or CNT/DLYO0
7.7.2 4-Bit LUT or 16-Bit Counter/Delay Macrocells Used as 4-Bit LUTs
Table 20. 4-bit LUTO Truth Table
IN3 IN2 IN1 INO ouT
0 0 0 0 register [3920] LSB
0 0 0 1 register [3921]
0 0 1 0 register [3922]
0 0 1 1 register [3923]
0 1 0 0 register [3924]
0 1 0 1 register [3925]
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IN3 IN2 IN1 INO ouT
0 1 1 0 register [3926]
0 1 1 1 register [3927]
1 0 0 0 register [3928]
1 0 0 1 register [3929]
1 0 1 0 register [3930]
1 0 1 1 register [3931]
1 1 0 0 register [3932]
1 1 0 1 register [3933]
1 1 1 0 register [3934]
1 1 1 1 register [3935] MSB

This macrocell, when programmed for a LUT function, uses a 16-bit register to define their output function:

= 4-bit LUTO is defined by registers [3935:3920].
Table 21. 4-bit LUT Standard Digital Functions

Function MSB LSB
AND-4 1 0 0 0 0 0 0 0 0 0 0 0 0 0
NAND-4 0 1 1 1 1 1 1 1 1 1 1 1 1 1
OR-4 1 1 1 1 1 1 1 1 1 1 1 1 1 0
NOR-4 0 0 0 0 0 0 0 0 0 0 0 0 0 1
XOR-4 0 1 1 0 1 0 0 1 1 0 0 1 0 0
XNOR-4 1 0 0 1 0 1 1 0 0 1 1 0 1 1
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7.8 Wake and Sleep Controller

The SLG46880-E has a Wake and Sleep (WS) function for ACMPOH and ACMP1H. The macrocell CNT/DLYO0
can be reconfigured for this purpose registers [897:896] = 11 and register [910] = 1. The WS serves for power
saving, it allows to switch on and off selected ACMPs on selected bit of 16-bit counter.

Power Control
From CMO [59] for 2 kHz Low Power Osc.

osc WS Controller
CNTO_OUT
CNT cnt_end » To CMI [14]
CK_OsC ») Divider — CLK
ACMPxH WS EN [1:0] Analog C | Block
Reg [663], [664]  2-bit nalog Control Blocl
Fi M
“WsBo ! WS_out r(gé%nos bg/regulator pd
WS_PD |- == rom GSC PD) | ) »
ACMPs_PD 2-bit ™
WS_PD to W&S out V
state selection WS_out
reg [531:530]
WS clock freq. pre-divider
reg [910] ACMPs
WS ratio control data Tt
reg [903:900] | * ACMPXHOUT
WS clock freq. selection 4 ’N 2-bit
- » To CMIs [57:56]
-
ACMPxH_PD \ 1
2-bit \
WS_out \\
BG/Analog_Good “ }
\
Note: WS_PD is High at WS OSC
(2 kHz Low Power OSC) Power-down

Figure 48. WS Controller

time between Reset goes low

Force Wake and 1st WS clock rsing edge
; | | ; | | ; .
| ! ! | ! |
CNT_RST ! | | | | |
(From Connection Matrix) | ! ! 1 ! 1
| 1 1 | 1 | | |
| | | | | | | |
ACMP_PD is High | ; ; | | | | |
. . | | | |
(From Connection Matrix) ! ! ! ! ! ! ! !
: 3 1 : 3 1 M. :
CNTO_out i ! ! i ! ! L i
(From Connection Matrix) i | ! i | ! !
— : i Y 2 R b
WS_out i ! ! /
(internal signal) ! | | !
| ! | Data is latched ! | ff |
BG/Analog_Good i ! ! b
(internal signal) ! | | !
}4 ; a~a » ; e } » -
}‘ Sleep Mode '}‘ Normal ACMP ';‘ Sleep Mode i } - Normal AéMP i ‘SI%ep Mod'e
ACMP Latches Last Data ! Operation ACMP Latches New Data ! Operation ACMP Latches
} } ACMP follows input } } ACMP follows input New Data
—> —>
' BG/Analog ' ' BG/Analog '
Startup time* Startup time*
Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.
Figure 49. Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Reset is Used
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time between Reset goes low

Force Wake and 1st WS clock rsing edge
i ! ! i i ! I ——P
| | |
CNT_RST | | o | ; |
(From Connection Matrix) | ! ! | | ! |
: 1 1 : : 1 1 : :
ACMP_PD is High | ! ! | | ! ! | |
. . | | | | |
(From Connection Matrix) | ! ! ! ! ! ! ! !
| ! ! | | ! ! | |
| 1 — : 1 ‘ — :
CNTO_out | ! ! | | ! ! VA i
. o | | | | |
(From Connection Matrix) ! ! ! ! ! ! ! !
| | L | | | - |
WS_out i ! i ! v
H H | |
(internal signal) ! } ! } !
i ! I ! Data‘is latched ! I ‘A/ Datais I‘atched
BG/Analog_Good ! ! ! ! ) !
(internal signal) ! | ! | !
}4 ! L‘A » } ! L‘ - ! ;}4 -
" Lo Lt} T L} T L] »
[ Sleep Mode | [ Sleep Mode | Normal ACMP 1Sleep Mode
ACMP Latches Last Data ! ACMP Latches New Data ! Operation for short time ACMP Latches
| | | | ACMP follows input New Data
> Nomal ACMP —
! BG/Analog ! Operation for short time ! BG/Analog !
Startup time* ACMP follows input Startup time*

Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.

Figure 50. Wake/Sleep Timing Diagram, Short Wake Mode, Counter Reset is Used

time between Reset goes low

Force Sleep and 1st WS clock rsing edge
o 1 -~
CNT_SET i ! ! i i
(From Connection Matrix) ! 1 1 | |
ACMP_PD is High ! 3 3 ! ! ! !
(From Connection Matrix) | ! ! i i i i
! | | 1 ! . 1
CNTO_out ! 3 3 ! ! VI !
(To Connection Matrix) | ! ! | | | |
; ! 1 ‘ l 1 1
WS _out | i 1 | |
(internal signal) 1 ! 1 | |
| I | Data is latched | | |
BG/Analog_Good i i i i i
(internal signal) ! | ! ! !
h Sleep Mode '}: Normal ACMP 'F i Sleep Mode i i "
ACMP Latches Last Data ! Operation ACMP Latches New Data
| | ACMP follows input
—>
' BG/Analog '
Startup time*
Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.
Figure 51. Wake/Sleep Timing Diagram, Normal Wake Mode, Counter Set is Used
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time between Reset goes low

Force Sleep and 1st WS clock rsing edge
N\ ’ “—N
t | |
|

CNT_SET
(From Connection Matrix)

(From Connection Matrix)

|
|
ACMP_PDis High |
|
|

|
|
|
|
! '
| | |
| | |
| | |
| | |
| | |
| | |
| .
CNTO_out ! v 1
(From Connection Matrix) | i i
— " —
| | | |
|
WS_out | ! | !
. . | | |
(internal signal) w | i |
—
| | Datais latched ! ! !
|
BG/Analog_Good | ! i l i i
. . |
(internal signal) ! | 1 i ! |
1
¢ ! b e | | | | .
[} L | L] 1 1 1 1 Ll
I Sleep Mode | I I I Sleep Mode I I
ACMP Latch‘es Last Data } ACMP Latches New Data
| |
i < > i Normal ACMP Operation
BG/Analog for short time
Startup time* ACMP follows input

Note: CNTO_out is a delayed WS_out signal for 1us to make sure the data is correct during latch.
Figure 52. Wake/Sleep Timing Diagram, Short Wake Mode, Counter Set is Used
Note: If low power BG is powered on/off by WS, the wake time should be longer than 2.1 ms. The BG/analog
start up time will take maximal 2 ms. If low power BG is always on, OSCO period is longer than required wake
time. The short wake mode can be used to reduce the current consumption.
To use any ACMPxH under WS controller the following settings must be done:
= ACMPxH Power Up Input from matrix = 1 (for each ACMPxH separately).
» CNT/DLYO must be set to Wake and Sleep Controller function (for all ACMPxH).
» Register WS — enable (for each ACMPxH separately).
» CNT/DLYO set/reset input = 0O (for all ACMPxH).
As the OSC any oscillator with any pre-divider can be used. The user can select a period of time while the
ACMPxH is sleeping in a range of 1 to 65535 clock cycles. Before they are sent to sleep their outputs are
latched, so the ACMPs remain their state (HIGH or LOW) while sleeping.
WS controller has the following settings:
= Wake and Sleep Output State (HIGH/LOW).
If OSC is powered off (Power-down option is selected; Power-down input = 1) and Wake and Sleep Output
State = HIGH, the ACMPxH is continuously on.
If OSC is powered off (Power-down option is selected; Power-down input = 1) and Wake and Sleep Output
State = LOW, the ACMPxH is continuously off.
Both cases WS function is turned off.
= Counter Data (Range: 1 to 65535).
User can select wake and sleep ratio of the ACMP; counter data = sleep time, one clock = wake time.
= Q mode - defines the state of WS counter data when Set/Reset signal appears Reset - when active signal
appears, the WS counter will reset to zero and HIGH-level signal on its output will turn on the ACMPs. When
Reset signal goes out, the WS counter will go LOW and turn off the ACMPxH until the counter counts up to
the end. Set - when active signal appears, the WS counter will stop and LOW-level signal on its output will

turn off the ACMPxH. When Set signal goes out, the WS counter will go on counting and HIGH-level signal will
turn on the ACMPxH while counter is counting up to the end.
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Note: The OSCO matrix power down to control ACMP WI/S is not supported for short wait time option.

» Edge Select defines the edge for Q mode.
HIGH-level Set/Reset - switches mode Set/Reset when level is HIGH.

Note: Q mode operates only in case of "HIGH-Level Set/Reset”.

= Wake time selection - time required for wake signal to turn the ACMPxH on.

Normal Wake Time - when WS signal is HIGH, it takes BG/analog start up time to turn the ACMPs on. They
will stay on until WS signal is LOW again. Wake time is one clock period. It should be longer than BG turn on
time and minimal required comparing time of the ACMP.

Short Wake Time - when WS signal is HIGH, it takes BG/analog start up time to turn the ACMPs on. They
will stay on for 1 ys and turn off regardless of WS signal. The WS signal width does not matter.

= Keep - pauses counting while Keep = 1.

» Up - reverses counting.

If Up = 1, CNT is counting up from user selected value to 65535.

If Up = 0, CNT is counting down from user selected value to 0.

7.8.1 WS Register Settings

Table 22. WS Register Settings

Signal Function

Register Bit Address

Register Definition

Counter/delay0
Clock Source Select

registers [903:900]

0000: OSC2

0001: OSC2 /4
0010: OSC1

0011: OSC1/8
0100: OSC1 /64
0101: OSC1 /512
0110: OSCO

0111: OSC0 /8

1000: OSCO /64
1001: OSCO0 /512
1010: OSCO0 /4096
1011: OSCO0 /32768
1100: OSCO0 /262144
1101: CNT4 Overflow
1110: External

1111: Reserved

ACMPOH Wake and Sleep function Enable

register [663]

0: Disable
1: Enable

ACMP1H Wake and Sleep function Enable

register [664]

0: Disable
1: Enable

Wake Sleep Output State When WS
Oscillator is Power-down if DLY/CNTO
Mode Selection is "11"

register [909]

0: LOW
1: HIGH

DLY/CNTO (16bits, [15:0] = [3935:3920])
Control Data

registers [3935:3920]

1-65535
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8. Analog Comparators

There are four General Purpose Rail-to-Rail Analog Comparator (ACMP) macrocells in the SLG46880-E. For the
ACMP cells to be used in a GreenPAK design, the power up signals (ACMPOH PWR UP, ACMP1H PWR UP,
ACMP2L PWR UP, and ACMP3L PWR UP) need to be active. By connecting to signals coming from the
Connection Matrix, it is possible to have each ACMP be on continuously, off continuously, or muxed on
periodically based on a digital signal coming from the Connection Matrix. When ACMP is powered down, output
is LOW.

Two of the four General Purpose Rail-to-Rail Analog Comparators are optimized for high-speed operation
(ACMPOH and ACMP1H), and two of the four are optimized for low power operation (ACMP2L and ACMP3L).

Each of the ACMP cells has a positive input signal that can be provided by a variety of external sources and can
also have a selectable gain stage before connection to the analog comparator. Each of the ACMP cells has a
negative input signal that is either created from an internal Vrer or provided by way of the external sources.

PWR UP =1 — ACMP is powered up.
PWR UP =0 — ACMP is powered down.

During power-up, the ACMP output will remain LOW, and then become valid 51.4 ys (max) after power up signal
goes HIGH for ACMPOH and ACMP1H and become valid 326.6 ys (max) after power up signal goes HIGH for
ACMP2L and ACMP3L. Input bias current < 1 nA (typ). The Gain divider is unbuffered and consists of 2 MQ
resistors.

Each High Speed ACMP (ACMPOH and ACMP1H) has an optional Rail-to-Rail Input Buffer, which can be used
along with the Gain divider to increase ACMP input resistance. However, Input buffer will increase an input offset
voltage.

Each cell also has a hysteresis selection, to offer hysteresis of (0, 32, 64, 192) mV. The hysteresis option is
available when using an internal Vrer only.

The ACMPOH has an additional option of connecting an internal 100 pA current source to its positive input,
register [666]. It is also possible to connect the 100 pA current source to each next ACMP via an internal analog
MUX.

ACMPOH IN+ options are GPIO10, buffered GP1010, Voo, 100 mA Current Source.
ACMP1H IN+ options are GPIO11, buffered GPIO11, ACMPOH IN+ MUX output.
ACMP2L IN+ options are GPO5, ACMPOH IN+ MUX output, ACMP1H IN+ MUX output.
ACMP3L IN+ options are GPO6, ACMP2L IN+ MUX output, Temp Sensor OUT.

R19DS0167EU0100 Rev.1.00 RENESAS Page 73
Sep 1, 2025



SLG46880-E Datasheet

8.1

ACMPOH Block Diagram

Voo

T reg [628:627]
Lo~ | _realses) to ACMP1H, ACMP2L,
source ACMP3L's MUX input Hysteresis
Selection
reg [3889:3888] ]
o
GPIO10: ACMPOH(+) o Se'g;‘iﬁb'e +
Intemal Voo 2.3V ~ 5.5V - | us
10 Vref
ikl PWR UP to CMI [56]
ah Latch
*GP1010_aio_en; reg [632]; reg [630] HI%CNTSBd
from CMO [35]
reg [630]
Ext. Vref (GPI7)
2 1111
Intemal " 1_110
Vref 000000
reg [3895:3890]
Figure 53. ACMPOH Block Diagram
8.2 ACMP1H Block Diagram
reg [636:635]
To ACMP2L's MUX input .
Hysteresis
Selection
reg [3897:3896] Q
00
Selectable
GPIO11: ACMPTH(+) o1 Cain +
From ACMPOH IN+ MUX Output 10 Vref L/S 0
- PWR UP ToCMI[57]
. Latch 1
*GPI011_aio_en; reg [637]; reg [633] H'ﬂ‘cshfl’sed
From CMO [35]
reg [637]
Ext. Vref (GPI7)
~ 11111
Intemal " 1_1 10
Vref 000000
reg [3903:3898]
Figure 54. ACMP1H Block Diagram
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8.3 ACMP2L Block Diagram

reg [642:641]

|

Hysteresis
Selection

reg [3905:3904] Q
GPO5: ACMP2L(+
L
From ACMPOH's IN+ MUX Output Selectable

o1 Gain +
From ACMP1H's IN+ MUX Output — LIS ——— ToCMI[58]
- 110 Vref PWR UP
. . Low Power
GP105_aio_en; reg [640]; reg [639] ACMP

From CMO [37]

Ext. Vref (GPI7)
11111

Low 111110
Power _
Intemal

Vref 000000

reg [3911:3906]
Figure 55. ACMP2L Block Diagram

8.4 ACMP3L Block Diagram

reg [646:645]

1

Hysteresis
Selection

reg [3913:3912] Q
GPO6: ACMP3L(+
w Iy
From ACMP2L IN+ MUX Output Selectable

01 Gain +
Temp Sensor L/S |——— ToCMI[59]
— 10 Vref ~ PWR UP
" . . . Low Power
GPI106_aio_en; reg [649]; reg [669] ACMP
From CMO [38]

Ext. Vref (GPI7)

111111

Low 111110
Power _
Intemal

Vref 000000

reg [3919:3914]
Figure 56. ACMP3L Block Diagram
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8.5 ACMP Typical Performance

Propagation Dealy [us]

3.0

2.5

2.0

1.5

1.0
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0.0

\

High to Low, Overdrive = 10 mV

Low to High, Overdrive = 10 mV

—— High to Low, Overdrive = 100 mV

—— Low to High, Overdrive = 100 mV

32

480

1024 1600 2016

Vref [mV]

Figure 57. Typical Propagation Delay vs. Vrer for ACMPxH at Ta = +25 °C, Voo = 2.3 V to 5.5 V, Gain =1,

Propagation Dealy [us]

Hysteresis =0

80
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0
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Figure 58. Typical Propagation Delay vs. Vrer for ACMPxL at Ta = +25 °C, Voo =2.3 V to 5.5V, Gain =1,

Hysteresis = 0
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Figure 59. ACMPxH Power-On Delay vs. Voo
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Figure 60. ACMPxL Power-On Delay vs. Vbp
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Vorrser [MV]

4
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Figure 61

Figure 62. ACMPxL Input Offset Voltage vs. Vrer at Ta = -40 °C to +125 °C, Input Buffer Disabled
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Figure 63. ACMP Input Current Source vs. Input Voltage at Ta = -40 °C to +125 °C, Vop = 3.3 V
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9. Programmable Delay/Edge Detector

The SLG46880-E has a programmable time delay logic cell available that can generate a delay that is selectable
from one of four timings (time1). The programmable time delay cell can generate one of four different delay
patterns, rising edge detection, falling edge detection, both edge detection, and both edge delay. These four
patterns can be further modified with the addition of delayed edge detection, which adds an extra unit of delay as

well as glitch rejection during the delay period. See Figure 65 for further information.
Note: The input signal must be longer than the delay, otherwise it will be filtered out.
reg [559:558] reg [557:556]

Delay Value Selection Edge Mode Selection

Programmable

From CMO [77] ——— IN Delay

OUT ————— ToCMI [25]

Figure 64. Programmable Delay

9.1 Programmable Delay Timing Diagram - Edge Detector Output

>

| width |
e I
T T
I I
Edge Detector IN : :
: l
|
: ' time1 :
I
Rising Edge Detector OUT ! ! I width i
I — I
| | | | | |
| ! | |
timet ! | ! !
Falling Edge Detector OUT , ! |
o I I
P | P .
I I
I I
Both Edge Detector OUT : :
| |
oo | oo |
| L
I time2 !
Both Edge Delay OUT |
| I time2
| "

I I
Note: time1 is a fixed value, time2 delay value is selected via register
Figure 65. Edge Detector Output

Please refer to section 3.4.7 Programmable Delay Typical Delays and Widths.
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10. Additional Logic Function

The SLG46880-E has one additional logic function that is connected directly to the Connection Matrix inputs and
outputs. There is one deglitch filter, with edge detector function.

10.1 Deglitch Filter/Edge Detector

Filter

From CMO [75]

: C
I

To CMI [24]
Edge !
Detector
Logic
J reg [541]
reg [543:542]  reg [540] reg [554]
Ripple Counter OUT2
Figure 66. Deglitch Filter/Edge Detector
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11. Voltage Reference

11.1  Voltage Reference Overview

The SLG46880-E has a Voltage Reference (Vrer) Macrocell to provide references to the four analog
comparators. This macrocell can supply a user selection of fixed voltage references, or temperature sensor
output. The macrocell also has the option to output reference voltages on GPIO2 and GPIO9. See Table 23 for
the available selections for each analog comparator. Also, see Figure 67, which shows the reference output

structure.

11.2 Vrer Selection Table

Table 23. Vrer Selection Table

SEL[5:0] VRer SEL[5:0] Vrer
0 0.032 32 1.056
1 0.064 33 1.088
2 0.096 34 1.12
3 0.128 35 1.152
4 0.16 36 1.184
5 0.192 37 1.216
6 0.224 38 1.248
7 0.256 39 1.28
8 0.288 40 1.312
9 0.32 41 1.344
10 0.352 42 1.376
11 0.384 43 1.408
12 0.416 44 1.44
13 0.448 45 1.472
14 0.48 46 1.504
15 0.512 47 1.536
16 0.544 48 1.568
17 0.576 49 1.6
18 0.608 50 1.632
19 0.64 51 1.664
20 0.672 52 1.696
21 0.704 53 1.728
22 0.736 54 1.76
23 0.768 55 1.792
24 0.8 56 1.824
25 0.832 57 1.856
26 0.864 58 1.888
27 0.896 59 1.92
28 0.928 60 1.952
29 0.96 61 1.984
30 0.992 62 2.016
31 1.024 63 External
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11.3  Truth Table for Vrer0 Buffer and Output Switch Control

Table 24. VrerOO Truth Table

GPIO9
VREFOO VREFOO VREFOO TS PD TS PD Anal
Source Buffer Buffer Register nalog
. Selection Mode
. Selection | Selection | Enable Control
Function Matrix Enable Buffer | Output
out78 state | switch Note
Enable register
register | register |register register | register [856:855]=
[655:654] | [3261] [653] [651] [650] 11, means
enable
None 00 0 0 0 0 0 Disable Off Off | VrerOO is all off
01 0 0 0 0 0 Disable Off Off | VrerOO select
ACMPOH; output has
no buffer;
01 0 0 0 0 0 Enable Off On | pPD comes from
register [653]
01 0 1 0 0 0 Disable On Off | VrerOO select
ACMPOH;
output has buffer;
01 0 1 0 0 0 Enable On On  |pPD comes from
register [653]
ACMPOH_Vref
01 1 0 0 0 0 Disable Off Off | VrerOO select
ACMPOH;
output has no buffer;
01 1 0 0 0 0 Enable Off On PD comes from
matrix78
01 1 0 1 0 0 Disable On Off | VrerOO select
ACMPOH;
output has buffer;
01 1 0 1 0 0 Enable On On PD comes from
matrix78
10 0 0 0 0 0 Disable Off Off | VrerOO select
ACMP1H;
output has no buffer;
10 0 0 0 0 0 Enable Off On | pD comes from
register [653]
10 0 1 0 0 0 Disable On Off | VrerOO select
ACMP1H;
output has buffer;
10 0 1 0 0 0 Enable On On | pPD comes from
register [653]
ACMP1H_Vref
10 1 0 0 0 0 Disable Off Off | VrerOO select
ACMP1H;
output has no buffer;
10 1 0 0 0 0 Enable Off On PD comes from
matrix78
10 1 0 1 0 0 Disable On Off | VrerOO select
ACMP1H;
output has buffer;
10 1 0 1 0 0 Enable On On PD comes from
matrix78
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GPIO9
VREFO0 VREFOO VREFOO TS PD TS PD Anal
Source | Buffer | Buffer .| Register naeg
. Selection Mode
. Selection | Selection | Enable Control
Function Matrix Enable Buffer | Output Note
Enable out78 register state | switch
register | register |register register | register [856:855]=
[655:654] | [3261] [653] [651] [650] 11, means
enable
11 0 0 0 0 0 Disable Off Off
11 0 0 0 0 0 Enable Off Off TS enable comes from
11 0 0 0 0 1 Disable on | off |redister[650]
11 0 0 0 0 1 Enable On On
TS function
11 0 0 0 0 0 Disable Off Off
11 0 0 0 0 0 Enable off Off | TS enable comes from
11 0 0 1 0 0 Disable On off |Matrix78
11 0 0 1 0 0 Enable On On
11.4 Truth Table for Vrer1 Buffer and Output Switch Control
Table 25. VRerO1 Truth Table
VreeO1 VrerO1 GPIO2
Source Buffer Analog Mode
Function Selection | Selection Enable Buffer | Output
Note
itch
Enable ) ] register state switc
register register
. [708:707]= 11,
[658:657] [656] means enable
None 00 0 Disable Off Off VrerO1 is all off
01 0 Disable Off Off | VrerO1 select ACMP2L; output has no buffer;
01 0 Enable Off On PD comes from register [656]
ACMP2L_Vref
01 1 Disable On off VrerO1 select ACMP2L; output has buffer; PD
01 1 Enable on On comes from register [656]
10 0 Disable off off VrerO1 select ACMP2L; output has no buffer;
10 0 Enable Off On PD comes from register [656]
ACMP3L_Vref
10 1 Disable On off VrerO1 select ACMP2L; output has buffer; PD
10 1 Enable on On comes from register [656]
Valid output mode
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11.5 Vrer Block Diagram

External Vref |  reg [3895:3890] N 5
(GPI7) one —
—@—» ACMPOH_Vref 01 N
10 ! OP GPIO9_aio_en ref Ot (GPIO
ref Out
reg [3903:3898] 11 ! Y] ( )
|
|
@—» ACMP1H Vref ! ‘
reg [665:654] ‘ }
reg [653] ! |
! i
| |
Temp Sensor | !
! |
! |
! |
! |
| |
reg [3911:3906] ! \
X None —{ 00 ! }
|
[ ACMP2L_Vref 01 ! |
10 T |oP ! GPIO2_aio_en et outt 6P102)
| ! ref Out
reg [3919:3914] None —{ 11 \ !
| 1
ACMP3L_Vref — { }
reg[658657] | 0 TTTT-
reg [656] °

Figure 67. Voltage Reference Block Diagram

11.6 Vrer Load Regulation
Note 1: It is not recommended to use Vrer connected to external pin without buffer.

Note 2: Vrer buffer performance is not guaranteed at Vop < 2.7 V.

330 I —
——VDD=55V
320 N ——VDD=33V ]
N —— VDD =27V
310 .
N
300 \
N
290 \
>
£ X
i 280 NN
w \
= N
270 SN
\\
N
260 SN
\
\\
250 N
™~
240
o o o o o o o o o o o o o o o o o o o o o o o
SR8 IBERBSESEIEEIBEREE G T §
I, [WA]

Figure 68. Typical Load Regulation, Vrer = 320 mV, Ta = -40 °C to +125 °C, Buffer — Enable
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650 S
——\VDD=55V
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640 \\ ——VDD=33V
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Figure 69. Typical Load Regulation, Vrer = 640 mV, Ta = -40 °C to +125 °C, Buffer — Enable
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Figure 70. Typical Load Regulation, Vrer = 1280 mV, Ta = -40 °C to +125 °C, Buffer — Enable
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Figure 71. Typical Load Regulation, Vrer = 2016 mV, Ta = -40 °C to +125 °C, Buffer — Enable
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12. Clocking

121 General Description

The SLG46880-E has three internal oscillators to support a variety of applications:
= Oscillator0Q (2.048 kHz)

= Oscillator1 (2.048 MHz)

» Oscillator2 (25 MHz)

There are two divider stages for each oscillator that gives the user flexibility for introducing clock signals to
connection matrix, as well as various other Macrocells. The pre-divider (first stage) for Oscillator allows the
selection of /1, /2, /4 or /8 to divide down frequency from the fundamental. The second stage divider has an input
of frequency from the pre-divider, and outputs one of eight different frequencies divided by /1, /2, /3, /4, 18, /12,
/24 or /64 on Connection Matrix Input lines [27], [28], and [29]. Please see Figure 75 for more details on the
SLG46880-E clock scheme.

Oscillator2 (25 MHz) has an additional function of 100 ns delayed startup, which can be enabled/disabled by
register [525]. This function is recommended to use when analog blocks are used along with the Oscillator.

The Matrix Power-down/Force On function allows switching off or force on the oscillator using an external pin.
The Matrix Power-down/Force On (Connection Matrix Output [72], [73], [74]) signal has the highest priority. The
OSC operates according to the Table 26.

Table 26. Oscillator Operation Mode Configuration Settings

. Register: Power- . OSC Enable
Signal From Register: Auto . .
. Down or Force Signal from OSC Operation
POR External Clock Connection R Power-On or
i On by Matrix CNT/DLY Mode
Matrix Force On
Input Macrocells
0 X X X X X OFF
Internal OSC is
! ! X X X X OFF, logic is ON
1 0 1 0 X X OFF
1 0 1 1 X X ON
1 0 0 X 1 X ON
CNT/DLY
! 0 0 X 0 requires OSC ON
CNT/DLY does
! 0 0 X 0 not require OSC OFF
[11 The OSC will run only when any macrocell that uses OSC is powered on.
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12.2 Oscillator0 (2.048 kHz)

Power-down/Force On
Matrix Output register [527]

From CVO [72] 2.048 kHz Pre-divided Clock
PD/FORCE ON >
Auto Power On .
0 OSCO out Pre-divider B ,
Force Power On (2 '0435 kHz) DIV /1/2/4 /8 0

_ 1
reg [535]
OSC Power Mode

reg [526] GPI4 Ext. Clock

Ext. CLK Sel reg [528] reg [5631:530]

|
|
}
|
|
‘ 1 |
|
|
|
|
|
|
|

- ToCMI[22]

|
|
|
;
|
|
|
|
|
|
|
|
3
|
-/8 4 ‘
i q
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e

reg [534:532]

Second Stage Divider

Figure 72. Oscillator0 Block Diagram

12.3 Oscillator1 (2.048 MHz)

Power-down/Force On
Matrix Output register [505]

Ffrom CMO [73] 2.048 MHz Pre-divided Clock

PD/FORCE ON

Auto Power On .
0 0SC1 our Pre-divider

L1 (2.048 MHz)

DIV/1/2/4 /8

Force Power On

— 1
OSC Power Mode

reg [504] GPI1 Ext. Clock

Ext. CLK Sel reg [506] reg [508:507]

|
|
}
|
|
{1 |
|
|
|
|
|
|
|

L ToCMI[21]

-
|
|
T
|
|
|
|
|
|
|
|
|
}
|
|
/8 4 !

{5
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e

reg [511:509]

Second Stage Divider

Figure 73. Oscillator1 Block Diagram
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12.4 Oscillator2 (25 MHz)

Power-down/Force On
Matrix Output register [517]

From CMO [74]

Auto Power On

Force Power On

1
reg [525]
OSC Power Mode

reg [516]

0

PD/FORCE ON

0sc2
(25 MHz) °VT

Startup delay

GPIO Ext. Clock

Ext. CLK Sel reg [518]

12.5 Clock Scheme

Each CNT/DLY within Multi-Function macrocell has its own additional clock divider connected to oscillators
pre-divider. Available dividers are:

= 0OSCO0/1, OSCO0/8, OSC0/64, OSC0/512, OSC0/4096, OSC0/32768, OSCO0/262144

= OSC1/1, 0SC1/8, OSC1/64, OSC1/512
= 0SC2/1, 0SC2/4.

Pre-divider

DIV/1/2/4/8

25 MHz Pre-divided Clock

reg [521:520]

0
1
2
3
4
/12 5
/24 6
/64 7
reg [524:522] |

Second Stage Divider

Figure 74. Oscillator2 Block Diagram
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CNT/DLY/
ONESHOT/
FREQ_DET/

DLY_EDGE_DET

CNT overflow |—p

CNT4 overflow can used as the clock
source for CNTO/DLYO or DM0O

CNTO/CNT1/CNT2/CNT3/CNT4

CNT/DLY/
ONESHOT/
FREQ_DET/

DLY_EDGE_DET

CNT overflow |—p

DMOO_CNT_end canbe used as the
clock source for DMO1

DMO00

25 MHz Pre-divided clock ] > 0
14 » 1
> 2
2.048 MHz Pre-divided clock 8 > 3
/64 » 4
1512 » 5
> 6
2.048 kHz Pre-divided clock g ¢ ;
> 9
» 10
/32768 » 11
/262144 » 12
CNT(x-1) overflow g o 13
From CMO L » 14
(separate for each CNT/DLY
macrocell) reserved 15
» 0
oo [E e |
> 2
/8 » 3
® 164 > 4
1512 » 5
> 6
» 7
] > 8
> 9
10
/32768 » 11
1262144 » 12
CNT4 overflow g » 13
From CMO [82]
From CMO [83] ] > 14
—-T-TM » 15
> 0
R
> 2
/8 » 3
/64 » 4
/512 » 5
» 6
> 7
> 8
> 9
» 10
/32768 > 11
1262144 » 12
DM_(x-1)_cnt_overflow
> 13
» 14
» 15

CNT/DLY/
ONESHOT/
FREQ_DET/

DLY_EDGE_DET

CNT overflow +—p

DMOO_CNToverflow canbe used as
the clock source for DMO1
DMO1_CNToverflow canbe used as
the clock source for DM10
DM10_CNToverflow canbe used as
the clock source for DM 11
DM11_CNToverflow is not connected

to any othermacrocell

DMO01/DM10/DM11

Figure 75. Clock Scheme
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12.6 Crystal Oscillator

The Crystal OSC provides high precision and stability of the output frequency. GPI5 and GPI4 are input and
output, respectively, of an inverting amplifier which is configured for use as an On-chip Oscillator, as shown in
Figure 77. Either a quartz crystal or a ceramic resonator may be used. C1 and C2 should always be equal for
both crystals and resonators. The optimal value of the capacitors depends on the crystal or resonator in use, the
amount of stray capacitance, and the electromagnetic noise of the environment. Refer to Table 27. For the
ceramic resonators, the capacitor values given by the manufacturer should be used. It is possible to use an

external clock source, it must be connected to GPI4. In this case no external components are required.

The Power-down Mode is paired with temperature sensor, section 20 Analog Temperature Sensor. If it is
enabled for Crystal OSC, it is not available for Temp Sensor and vice versa. However, it is possible to enable
Power-down Mode for Crystal OSC and Temp Sensor simultaneously.

reg [894]

POR
From CMO [78]

reg [895]
GPI5 PWRON
Crystal OSC | |
GPl14 i ST
— To CMI [51]
SO
Figure 76. Crystal OSC Block Diagram
c1 SLG46880-E
GPI5
' }—{
Crystal ] S
GPl4
' }—{
c2 R2
Figure 77. External Crystal Connection
Table 27. External Components Selection Table
f (MHz) c1,C2 R2
5 33 pF 5kQ
10 22 pF 1kQ
15 15 pF 500 Q
20 10 pF 270 Q
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12.7 External Clocking

The SLG46880-E supports several ways to use an external, higher accuracy clock as a reference source for
internal operations.

12.7.1 Crystal OSC Mode

When register [1136] is set to ‘“1°, an external crystal can be connected to GPI5 and GPI4 for supplying an
accurate clock source. See section 12.6 Crystal Oscillator. An external clocking signal on GPI4 can be used in
place of the crystal. The high and low limits for crystal frequency that can be selected are 40 MHz and 32.75
kHz.

12.7.2  GPIl4 Source for Oscillator0 (2.048 kHz)

When register [528] is set to ‘1°, an external clocking signal on GPI4 will be routed in place of the internal
oscillator derived 2.048 kHz clock source. See Figure 72. The high and low limits for external frequency are 0
MHz and 20 MHz.

12.7.3  GPIH1 Source for Oscillator1 (2.048 MHz)

When register [506] is set to ‘1°, an external clocking signal on GPI1 will be routed in place of the internal
oscillator derived 2.048 MHz clock source. See Figure 73. The high and low limits for external frequency are 0
MHz and 70 MHz.

12.7.4  GPIO0 Source for Oscillator2 (25 MHz)

When register [518] is set to ‘“1°, an external clocking signal on GPI0 will be routed in place of the internal
oscillator derived 25 MHz clock source. See Figure 74. The high and low limits for external frequency are 0 MHz
and 80 MHz. When an external clock is selected for OSC2, the oscillator's output signal will be inverted with
respect to the GPIO Input signal.

12.8 Oscillators Power-On Delay

OSC enable Power-on Delay

—leerecneccctcccacccctcccsacanae

|
|
|
|
CLK !
|

Figure 78. Oscillator Startup Diagram

Note 1: OSC power mode: “Auto Power-On”.

Note 2: “OSC enable” signal appears when any macrocell that uses OSC is powered on.
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Figure 79. Oscillator0 Maximum Power-On Delay vs. Vop at Ta = +25 °C, OSCO0 = 2.048 kHz
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Figure 80. Oscillator1 Maximum Power-On Delay vs. Vpp at Ta = +25 °C, OSC1 = 2.048 MHz
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Figure 81. Oscillator2 Maximum Power-On Delay vs. Vpp at Ta = +25 °C, OSC2 = 25 MHz

12.9 Oscillators Accuracy

Note 1: OSC power setting: Force Power-On; Clock to matrix input - enable; Bandgap: turn on by register —

enable.
215
2.1
2.05 /
2 / //_—\ \
- 1.95 \ \
1.9 Fmax atVDD =23V t0 5.5V
——Ftypat VDD =3.3V \\ ™
1.85 —— FminatVDD=23Vto 55V
™~
1.8
o o o o o o o o o o o o o o o o o
T[°C]
Figure 82. Oscillator0 Frequency vs. Temperature, OSCO = 2.048 kHz
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Figure 83. Oscillator1 Frequency vs. Temperature, OSC1 = 2.048 MHz
26
25.5
25
——
L —
— /"—\\
g 945 . — //—_\\\\ I~
24
——FmaxatVDD =55V [~
—— Fmax atVDD = 3.3V \\\
Fmax at VDD = 2.3 V ]
235 ——FtypatVDD =3.3V ™
’ —— Fmin at VDD =5.5V
——FminatVDD =3.3V
——FminatVDD =23V
03 I R N
o o o o o o o o o o o o o o o o o
T[°Cl
Figure 84. Oscillator2 Frequency vs. Temperature, OSC2 = 25 MHz
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Figure 85. Oscillators Total Error vs. Temperature at Vop =2.3 Vto 5.5V

Note 2: For more information see sections 3.4.10 Oscillator Frequency, 3.4.11 Oscillator Frequency Error, and
3.4.12 Oscillator Power-On Delay.
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13. Power-On Reset

The SLG46880-E has a Power-On Reset (POR) macrocell to ensure correct device initialization and operation of
all macrocells in the device. The purpose of the POR circuit is to have consistent behavior and predictable
results when the Vop power is first ramping to the device, and also while the Voo is falling during Power-down. To
accomplish this goal, the POR drives a defined sequence of internal events that trigger changes to the states of
different macrocells inside the device, and finally to the state of the 10 pins.

13.1 General Operation

The SLG46880-E is guaranteed to be powered down and non-operational when the Voo voltage (voltage on Vop)
is less than Power-Off Threshold (see in section 3.4.1 Logic 10 Specifications), but not less than -0.6 V. Another
essential condition for the chip to be powered down is that no voltage higher (Note 1) than the Voo voltage is
applied to any other PIN. For example, if Vop voltage is 0.3 V, applying a voltage higher than 0.3 V to any other
PIN is incorrect, and can lead to incorrect or unexpected device behavior.

Note 1: There is a 0.6 V margin due to forward drop voltage of the ESD protection diodes.

To start the POR sequence in the SLG46880-E, the voltage applied on the Vop should be higher than the Power-
On threshold (Note 2). The full operational Vop range for the SLG46880-E is 2.3 V to 5.5 V. This means that the
Vop voltage must ramp up to the operational voltage value, but the POR sequence will start earlier, as soon as
the Voo voltage rises to the Power-On threshold. After the POR sequence has started, the SLG46880-E will have
a typical Startup Time (see in section 3.4.1 Logic 10 Specifications) to go through all the steps in the sequence,
and will be ready and completely operational after the POR sequence is complete.

Note 2: The Power-On threshold is defined in section 3.4.1 Logic 10 Specifications.

To power down the chip the Vop voltage should be lower than the operational and to guarantee that chip is
powered down, it should be less than Power-Off Threshold.

All PINs are in high impedance state when the chip is powered down and while the POR sequence is taking
place. The last step in the POR sequence releases the 10 structures from the high impedance state, at which
time the device is operational. The pin configuration at this point in time is defined by the design programmed
into the chip. Also, as it was mentioned before, the voltage on PINs can’t be bigger than the Voo, this rule also
applies to the case when the chip is powered on.
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The POR system generates a sequence of signals that enable certain macrocells. The sequence is shown in

13.2 POR Sequence
Figure 86.
Vop
POR_NVM
(reset for NVM)

NVM_ready out

POR_GPI
(reset for input enable)

POR_LUT
(reset for LUT output)

POR_CORE
(reset for DLY/OSC/DFF
/LATCH/Pipe PLY)

POR_OUT
(generate Low to High to Matrix)

POR_GPO
(reset for output enable)

I

v

\4

v

v

v

v

—» — —> — —> —> —>

\4

Figure 86. POR Sequence

v

As can be seen from Figure 86, after the Vop has started ramping up and crossed the Power-On threshold, first,
the on-chip NVM memory is reset. Next, the chip reads the data from NVM and transfers this information to a
CMOS LATCH that serves to configure each macrocell, and the Connection Matrix which routes signals between
macrocells. The third stage causes the reset of the input pins, and then to enable them. After that, the LUTs are
reset and become active. After LUTSs, the Delay cells, OSCs, DFFs, LATCHES, and Pipe Delay are initialized.
Only after all macrocells are initialized, internal POR signal (POR macrocell output) goes from LOW to HIGH
(POR_OUT in Figure 86). The last portion of the device to be initialized is the output pins, which transition from

high impedance to active at this point.

The typical time that takes to complete the POR sequence varies by device type in the GreenPAK family. It also
depends on many environmental factors, such as: slew rate, Voo value, temperature, and even will vary from

chip to chip (process influence).

13.3

Macrocells Output States During POR Sequence

To have a full picture of SLG46880-E operation during powering and POR sequence, refer to Figure 87, which

describes the macrocell output states during the POR sequence.

First, before the NVM has been reset, all macrocells have their output set to logic LOW (except the output pins
which are in high impedance state). On the next step, some of the macrocells start initialization: input pins output
state becomes LOW; LUTs also output LOW. After that input pins are enabled. Next, only LUTs are configured.
Then, all other macrocells are initialized. After macrocells are initialized, internal POR matrix signal switches

from LOW to HIGH. The last are output pins that become active and determined by the input signals.
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Figure 87. Internal Macrocell States during POR Sequence

13.3.1 Initialization

All internal macrocells by default have initial LOW level. Starting from indicated power-up time of 1.64 V to
2.06 V, macrocells in SLG46880-E are powered on while forced to the reset state. All outputs are in Hi-Z and
chip starts loading data from NVM. Then the reset signal is released for internal macrocells and they start to
initialize according to the following sequence:

1. Input pins, Pull-up/down.

LUTs.

DFFs, Delays/Counters, Pipe Delay, OSCs, ACMPs.

POR output to matrix.

Output pin corresponds to the internal logic.

Al

The Vrer output pin driving signal can precede POR output signal going HIGH by 3 ms to 5 ms. The POR signal
going HIGH indicates the mentioned power-up sequence is complete.

Note: The maximum voltage applied to any pin should not be higher than the Vop level. There are ESD Diodes
between pin — Vop and pin — GND on each pin. Exceeding Voo results in leakage current on the input pin, and
Voo will be pulled up, following the voltage on the input pin.
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13.3.2 Power-Down
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Not guaranteed output state

Figure 88. Power-Down

During power-down, macrocells in SLG46880-E are powered off after Voo falling down below Power-Off
Threshold. Please note that during a slow ramp down, outputs can possibly switch state.
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14. Asynchronous State Machine Subsystem

141 ASM Subsystem Overview

The Asynchronous State Machine (ASM) Subsystem is designed to allow the user to create state machines with
between 2 to 12 states. The user has flexibility to define the available states, the available state transitions, and
the input signals (a, b, c ...) that will cause transitions from one state to another state, as shown in Figure 89.

The ASM Subsystem can persist in 1 of 12 states at any given time and the ASM Current State can be read via
I2C. See section 19.6.2 Reading ASM Current State via 12C for details.

The ASM Subsystem includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory
(DMx_x) macrocells, three Matrix Interface (MIx) macrocells, and one f(1) Computation Macrocell. These
macrocells are designed to work as a system for building user defined state machines. More information on each
of these various macrocells can be found in the following chapters:

= ASM Macrocell — section 15 Asynchronous State Machine Macrocell.

= Dynamic Memory (DM) Macrocells — section 16 Dynamic Memory Macrocell.
= f(1) Computation Macrocell — section 17 f(1) Computation Macrocell.

= Matrix Interface (MI) Macrocells section 18 Matrix Interface Macrocells.

The ASM Subsystem has a total of 25 digital input signal lines, as shown in Figure 90, which all come from the
Connection Matrix outputs. Of these 25 digital input signals, 3 are user selectable inputs going directly from the
Connection Matrix to the three Matrix Interface (MI) macrocells. There are a total of 16 input signals that go to
the DMx_x macrocell, four per macrocell. There is 1 ASM_nReset input that is for driving a state transition in
both the ASM macrocell and the f(1) Computation Macrocell to an Initial/Reset state. It is possible to use one
macrocell only (Ml or DM) for state-to-state transitions. There are 4 digital input signals coming from the
Connection Matrix to the f(1) Computation Macrocell. There is also 1 dedicated Interrupt input signal to the f(1)
Computation Macrocell that will halt any active operations and transfer control back to the ASM macrocell.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the
f(1) Analog Comparator inside the f(1) Computation Macrocell. The f(1) Analog Comparator can be re-
programmed for analog input source and negative input reference settings. The user selections for both positive
input signal and negative reference are included as part of the information stored in the f(1) Command Register
Table. This allows the user to make different analog measurements that are state dependent in their analog
sources and reference settings.

The ASM Subsystem has a total of 21 digital output signal lines, as shown in Figure 90. There are a total of 4
output signals which go to the Connections Matrix inputs, and from there can be routed to other internal
macrocells or pins. The 4 outputs are user defined for each of the possible 12 states. There are a total of 8
output signals which go directly to the 8 GPOs. The 8 outputs are user defined for each of the possible 12 states.
Each of the three macrocells, DMO_0, DMO_1 and f(1) have three output signals that go to the Connection
Matrix.

In using this macrocell, the user must take into consideration the critical timing required on all input and output
signals. The timing waveforms and timing specifications for this macrocell are all measured relative to the input
signals (which come into the macrocell on the Connection Matrix outputs) and on the outputs from the macrocell
(which are direct connections to Connection Matrix inputs). The user must consider any delays from other logic
and internal chip connections, including 10 delays, to ensure that signals are properly processed, and state
transitions are deterministic.

It is also important to note that the timing for the ASM Subsystem will change based on changes in temperature
and system voltage. The user design that implements a state machine function must take into consideration and
be tolerant of this variation.

The Go Configure Software Hub development tools support user designs for the ASM Subsystem at both the
physical level and logic level. Figure 89 is a representation of the user design at the logical level, and Figure 90
shows the physical resources inside the various macrocells in the ASM Subsystem. To best utilize this
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subsystem, the user must develop a logical representation of their desired state machine, as well as a physical
mapping of the input and outputs required for the desired functionality.

Normal
Speed
l High

Speed

Figure 89. Asynchronous State Machine State Transitions

R19DS0167EU0100 Rev.1.00 RENESAS Page 103
Sep 1, 2025



SLG46880-E Datasheet
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Figure 90. Connection Matrix to ASM Subsystem

14.2 ASM Subsystem Input Signals

The ASM Subsystem has a total of 25 digital input signal lines, as shown in Figure 91, which all come from the
Connection Matrix outputs. Of these 25 input signals, 3 are user selectable inputs going directly from the
Connection Matrix to the three Matrix Interface (MI) macrocells. There are a total of 16 input signals that go to
the DMx_x macrocell, four per macrocell. There is 1 ASM_nReset input that is for driving a state transition in
both the ASM macrocell and the f(1) Computation Macrocell to an Initial/Reset state. There are 4 digital input
signals coming from the Connection Matrix to the f(1) Computation Macrocell. There is also 1 dedicated Interrupt
input to the f(1) Computation Macrocell that will halt any active operations and transfer control back to the ASM
macrocell. Each of the 25 input signals are level sensitive.

There are a total of 16 digital input signals to the ASM Subsystem which are inputs directly to the DM
macrocells. These 16 signals are shown in Figure 91, highlighted in blue. While there are 4 input signals coming
from the Connection Matrix and going to each DMx_x macrocell, there is only 1 output signal from each of these
macrocells, which goes directly to the ASM macrocell. There are also 3 signal lines that come directly from the
Connection Matrix and go to the three Matrix Interface (MI) macrocells which can drive state transitions. These
signals are shown in Figure 91, highlighted in green. This sets an upper bound on the number of transitions that
the user can select going out of a particular state to be 7, shown in Figure 92. There is no limitation on the
number of unique transitions that can be supported going into a particular state, the user can select to have

R19DS0167EU0100 Rev.1.00 RENESAS Page 104
Sep 1, 2025



SLG46880-E Datasheet

transitions going from a state to all other states, shown in Figure 93. Each of these input signals to the ASM
macrocell is level sensitive, and active HIGH. A HIGH-level input will trigger a state transition.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the

f(1) Analog Comparator inside the f(1) Computation Macrocell. These 8 signals are shown in Figure 91,

highlighted in pink. The f(1) Analog Comparator can be re-programmed for analog input source and negative
input reference settings. The user selections for both positive input signal and negative reference are included as
part of the information stored in the f(1) Command Register Table. This allows the user to make different analog
measurements that are state dependent in their analog sources and reference settings.

Also, there are 4 digital inputs that can be connected with any Connection Matrix output by the (1)

Computational Macrocell commands. These 4 signals are shown in highlighted in light blue.

The ASM macrocell also has an ASM_nReset input. This input to the ASM macrocell is level sensitive and active

LOW. This signal is shown in Figure 91, highlighted in yellow. An active signal on this input will drive an

immediate state transition to the user-defined Initial/Reset state. The user can choose which state within the

ASM Editor inside Go Configure Software Hub will be the reset state.

There is also 1 dedicated f1_Interrupt input to the f(1) Computation Macrocell that will halt any active operations
and transfer control back to the ASM macrocell. This signal is shown in Figure 91, also highlighted in yellow.

Analog Inputs to
f(1) Computation Macrocell

V

e [ ASM Subsystem |

1-bit

MI2 >
1-bit |

M1 >
1-bit |

MIO >

Connection . I:
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h 4

12 State ASM
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= I
o |&
< |E[|3 |
||| &|]=
- (o) WEEEIHIE
out SIEIERE
= © (@)
| Zllal|s]|el]| ]
1'9“ I ASM_nReset 2 1S I
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o © I
1-9“: I f1_Interrupt € f(1) - — - I
7 P
abit | |
In // N
A 4 A T abit | |
3-bit I I
3-bit I I
1
1 I
4-bit I I
1 . . N
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@ 8-bit |
% | Pin Output RAM Signals ]
to GPO Pin
Outputs
Figure 91. ASM Subsystem Input Signals
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Figure 92. Maximum 7 State Transitions out of a Given State
State 8 @

Figure 93. Maximum 11 State Transitions into Given State

14.3 ASM Subsystem Output Signals

The ASM subsystem has a total of 21 output signal lines, as shown in Figure 94.

There are a total of 4 output signals from the ASM macrocell which go to the Connections Matrix inputs and from
there can be routed to other internal macrocells or pins. These signals are shown in Figure 94, highlighted in
green. The 4 outputs are user defined for each of the possible 12 states. The user selection for the output states
is held in the Connection Matrix Output RAM.

There are a total of 8 output signals from the ASM macrocell which go directly to the 8 GPOs. These signals are
shown in Figure 94, highlighted in blue. The 8 outputs are user defined for each of the possible 12 states. The
user selection for the output states is held in the Pin Output RAM. Each of these GPOs has a single selection bit
which defines the GPO input source as either the ASM Output RAM signal or the Connection Matrix signal.

Two of the Dynamic Memory macrocells, DMO_0 and DMQ_1, can be used as either a resource for generating
input signals for driving state transitions in the ASM macrocell, or to generate signals for use in other parts of the
user design. When used to generate signals for purposes other than ASM state transitions, each of these
macrocells has three output signals that go to the Connection Matrix, and from there can be routed to other
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internal macrocells or pins. Each of these macrocells has a total of 3 output signals of this type. These signals
are shown in Figure 94, highlighted in yellow.

The f(1) Computation Macrocell has 3 output signals that go to the Connection Matrix, and from there can be
routed to other internal macrocells or pins. These signals are shown in Figure 94, highlighted in pink.
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Figure 94. ASM Subsystem Input Signals

14.4 Basic ASM Subsystem Timing

The basic state transition timing from input on one of 19 state transition input lines (4 going into each DMx_x and
3 from Connection Matrix going directly to the ASM macrocell) to the time when the 4 Connection Matrix Output
RAM signals and 8 Pin Output RAM signals change is shown in Figure 95 and Figure 96. The time from a valid
input signal to the time that there is a valid change of state, and valid signals on the 4 Connection Matrix Output
RAM signals and 8 Pin Output RAM signals is State Machine Output Delay Time (Tst_out_delay).

At the point in time that the Connection Matrix Output RAM signals and Pin Output RAM signals are changing,
the f(1) Computation Macrocell is prepared for executing commands coded for the new state, if the user has
coded commands to execute. Based on the chosen commands, the f(1) Computation Macrocell outputs can
change a number of times before the (1) finishes for the new state. The ASM Subsystem will not be ready for
the next state transition until the f(1) Computation Macrocell has completed the commands for the new state, or
until it is reset by asserting the f1_Interrupt input from the Connection Matrix. The time period between the input
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on one of the 7 inputs to the ASM macrocell and the ASM subsystem being ready for the next state transition
input is State Machine Sequential Delay Time (Tst_sequential_delay).

From the input on one of 19 state transition input lines, there is a delay before the outputs are latched from the
DMO_0 and DMO_1 macrocells, noted as DM Connection Matrix Output Delay Time (T st_dmiatch_delay).

During state transitions, there will be no change in output levels on other states than the one state going active
— inactive and the other state going inactive — active.

State 0

Figure 95. State Transition
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< (the output data will be kept
if DM function is not used)

Figure 96. State Transition Timing

14.5 ASM Power Considerations

A benefit of the asynchronous nature of this macrocell is that it will consume power only during state transitions.
Shown in Figure 97 and Figure 98, the current consumption of the macrocell will be a fraction of a yA between
state transitions, and will rise only during state transitions. This is assuming that the DLY/CNT inside each
DMx_x macrocells are also in-active. See section 3.4.3 Asynchronous State Machine Specifications to find
average current during state transitions.

State 0

Figure 97. State Transition
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Figure 98. State Transition Timing and Power Consumption

14.6 Asynchronous State Machines vs. Synchronous State Machines

It is important to note that this macrocell is designed for asynchronous operation, which means the following:

1. No clock source is needed, it reacts only to input signals.

2. The input signals do not have to be synchronized to each other, the macrocell will react to the earliest valid
signal for state transition.

3. This macrocell does not have traditional set-up and hold time specifications which are related to incoming
clock, as this macrocell has no clock source.

4. The macrocell only consumes power while in state transition.

14.7 ASM Special Case Timing Considerations
14.7.1 State Transition Pulse Input Timing

All inputs to the ASM macrocell are level sensitive. If the input to the state machine macrocell for a state
transition is a pulse, there is a minimum pulse width on the input to the state machine macrocell (as measured at
the matrix input to the macrocell) which is guaranteed to result in a state transition shown in Figure 99 and
Figure 100. This pulse width is defined by the State Machine Input Pulse Acceptance Time (Tst_puse). If a pulse
width that is shorter than Tst puise is input to the state machine macrocell, it is indeterminate whether the state
transition will happen or not. If a pulse that is rejected (invalid due to the pulse width being narrower than the
guaranteed minimum of Tst puise), this will not stop a valid pulse on another state transition input that does meet
minimum pulse width.

State 0

Figure 99. State Transition
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Figure 100. State Transition Pulse Input Timing

14.7.2  State Transition Competing Input Timing

There will be situations where two input signals can be valid inputs that will drive two different state transitions
from a given state. In that sense, the two signals are “competing” (signals a and b in Figure 101), and the signal
that arrives sooner should drive the state transition that will “win”, or drive the state transition. If one signal
arrives Tst comp before the other one, it is guaranteed to win, and the state transition that it codes for will be taken,
as shown in Figure 102. If the two signals arrive within Tst comp Of each other, it will be indeterminate which state
transition will win, but one of the transitions will take place as long as the winning signal satisfies the pulse width
criteria described in the paragraph above, as shown in Figure 103.

Figure 101. State Transition - Competing Inputs
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Figure 102. State Transition Timing - Competing Inputs Determinate
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Figure 103. State Transition Timing - Competing Inputs Indeterminte

14.7.3  ASM State Transition Sequential Timing

It is possible to have a valid input signal for a transition out from a particular state be active before the state is
active. If this is the case, the macrocell will only stay in that particular state for Tst_sequential_delay time before making
the transition to the next state. An example of this sequential behavior is shown in Figure 104 and the associated
timing is shown in Figure 105.

State 0 State 1

Figure 104. State Transition — Sequential
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Figure 105. State Transition - Sequential Timing

14.7.4  State Transition Closed Cycling

It is possible to have a closed cycle of state transitions that will run continuously, if there are valid inputs that are
active at the same time. The rate at which the state transitions will take place is determined by Tst sequential_delay,
which determines the timing from one state transition signal that is accepted (and causes a state transition) to
the ASM Subsystem being ready for the next input signal. The example shown in Figure 106 involves cycling
between two states, but any number of two — twelve states can be included in state transition closed cycling of
this nature. Figure 107 shows the associated timing for closed cycling.

a

b
Figure 106. State Transition - Closed Cycling
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Figure 107. State Transition - Closed Cycling Timing
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15. Asynchronous State Machine Macrocell

15.1 Asynchronous State Machine Overview

The Asynchronous State Machine macrocell is one of several macrocells in the Asynchronous State Machine
Subsystem, and its specific role is to hold one active state at a time, and to facility user defined state transitions
in a fast and power efficient manner. This macrocell is designed to allow the user to create state machines with
between 2 to 12 states. When combined with the other macrocells in the ASM subsystem (four Dynamic Memory
(DMx_x) macrocells, three Matrix Interface (MIx) macrocells, and one f(1) Computation Macrocell), the user has
flexibility to define the available states, the available state transitions, and the input signals (a, b, c ...) that will
cause transitions from one state to another state, as shown in the example in Figure 108.

The ASM macrocell has a total of 8 input signal lines, as shown in Figure 109, which come from a combination of
three Matrix Interface (MI) macrocell outputs and DM macrocell outputs. Of these 8 inputs, 3 are user selectable
inputs coming from the three Matrix Interface (MI) macrocells (one per macrocell) to the ASM macrocell. There
are also 4 inputs that come from the DMx_x macrocells (one per macrocell). There is 1 ASM_nReset input that is
for driving a state transition in the ASM macrocell to a user defined Initial/Reset state.

The ASM macrocell has a total of 12 output signal lines, as shown in Figure 110. There are a total of 4 output
signals which go to the Connections Matrix inputs, and from there can be routed to other internal macrocells or
pins. The 4 output signals are user defined for each of the possible 12 states. There are a total of 8 output
signals which go directly to the 8 GPOs. The 8 outputs are user defined for each of the possible 12 states.

In using this macrocell, the user must take into consideration the critical timing required on all input and output
signals. The timing waveforms and timing specifications for this macrocell are all measured relative to the input
signals (which come into the macrocell on the Connection Matrix outputs) and on the outputs from the macrocell
(which are direct connections to Connection Matrix inputs). The user must consider any delays from other logic
and internal chip connections, including IO delays, to ensure that signals are properly processed, and state
transitions are deterministic.

It is also important to note that the timing for the ASM Subsystem will change based on changes in temperature
and system voltage. The user design that implements a state machine function must take into consideration, and
be tolerant of this variation.

The Go Configure Software Hub development tools support user designs for the ASM macrocell at both the
physical level and logic level. Figure 109 is a representation of the user design at the logical level, and Figure
109 shows the physical resources inside the various macrocells in the ASM Subsystem. To best utilize this
subsystem, the user must develop a logical representation of their desired state machine, as well as a physical
mapping of the input and outputs required for the desired functionality.

Normal
Speed
l High

Speed

Figure 108. Asynchronous State Machine State Transitions
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Figure 109. 12 State ASM Macrocell

15.2 ASM Macrocell Input Signals

The ASM macrocell has a total of 8 input signal lines, as shown in Figure 109, which come from a combination of
Connection Matrix outputs and DM macrocell outputs.

There are 3 user selectable input signals that come from the MIx macrocells (one per macrocell) to the ASM
macrocell. These signals are shown in Figure 111, highlighted in green. Each of these input signals are level
sensitive and active HIGH. A HIGH-level signal on any of these inputs can be enabled to drive a state transition,
depending on the coding in the ASM Input Matrix.
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There are 4 input signals that come from the DMx_x macrocells (one per macrocell). These signals are shown in
Figure 111, highlighted in blue. Each of these input signals are level sensitive and active HIGH. A HIGH-level
signal on any of these inputs can be enabled to drive a state transition, depending on the coding in the ASM

Input Matrix.

There is 1 ASM_nReset input that is for driving a state transition in the ASM macrocell to user defined

Initial/Reset state. This signal is shown in Figure 111, highlighted in yellow. This input signal is level sensitive

and active LOW.
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Figure 110. ASM Macrocell Input Signals
R19DS0167EU0100 Rev.1.00 RENESAS Page 115

Sep 1, 2025



SLG46880-E Datasheet

15.2.1 ASM Macrocell Output Signals
The ASM macrocell has a total of 12 output signal lines, as shown in Figure 111.

There are a total of 4 output signals which go to the Connections Matrix inputs, and from there can be routed to
other internal macrocells or pins. These signals are shown in Figure 111, highlighted in green. The 4 outputs are
user defined for each of the possible 12 states. The user defined values for these outputs are stored in the
Connection Matrix Output RAM which is 12 x 4 in size (12 states x 4 outputs), for a total of 48 bits.

There are a total of 8 output signals which go directly to the 8 GPOs. These signals are shown in Figure 111,
highlighted in blue. The 8 outputs are user defined for each of the possible 12 states. The user defined values for
these outputs are stored in the Connection Matrix Output RAM which is 12 x 8 in size (12 states x 8 outputs), for
a total of 96 bits. Each of the 8 GPOs has an internal mux that will either accept a signal from the outputs
defined here, or directly from a Connection Matrix output. This mux in each GPO is under control of a register bit.
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Figure 111. ASM Macrocell Output Signals

15.3 ASM Logical vs. Physical Design

A successful design with the ASM macrocell must include both the logic level design, as well as the physical
level design. The Go Configure Software Hub development software support user designs for the ASM macrocell
at both the logic level and physical level. The logic level design of the user defined state machine takes place
inside the ASM Editor. In the ASM Editor, the user can select and name states, define and name allowed state
transitions, define the Initial/Reset state, and define the output values for the 8 outputs in the Pin Output RAM
and 4 outputs in the Connection Matrix Output RAM. The physical level design takes place in the general Go
Configure Software Hub window, and here the user makes connections for the sources for ASM input signals, as
well as making connections for destinations for ASM output signals.
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16. Dynamic Memory Macrocell

16.1 Dynamic Memory Macrocell Overview

The ASM Sub-System includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory
(DMx_x) macrocells, and one f(1) Computation Macrocell. These macrocells are designed to work as a system
for building user defined state machines.

The Dynamic Memory (DM) macrocells have the characteristic that they can change internal configuration
characteristics and their connections to the Connection Matrix based on the current state of the State Machine
(SM) macrocell. This is accomplished by making different memory register bit settings contained within the
macrocell active, based on the current active state of the SM. This allows the user to “repurpose” the resources
inside these macrocells to match the circuit needs in various states.

There are two different types of DM macrocells, which vary slightly in the resources available inside the DM
macrocell, as well as the connectivity to the Connection Matrix. The SLG46880-E has a total of four DM
macrocells. DMO_0 and DMO_1 have the same structure and resources as each other, and DM1_0 and DM1_1
also have the same structure and resources as each other. The DMO_x macrocells include all the functionality of
the DM1_x macrocells, but they also have an output control capability, which is optimized for using the output of
this macrocell to drive 10 pin output states though the Connection Matrix. The DM CNT included in the DMO_x
macrocells has more operating modes than the equivalent structure in the DM1_x macrocells.

Each DM macrocell has a DMx_x Configuration Register Table, which is a bank of 6 DMx_x Configuration
Registers. The bits in these registers hold user selections which define all functional aspects of the behavior for
the DM macrocell, including input connections from the Connection Matrix, DM LUT settings, DM CNT settings,
and settings of switching internal to the DM macrocell. The fact that there are 6 Configuration Registers means
that there can only be a total of six unique configurations for each DMx_x macrocell. There are a total of twelve
states, which means that the user can either re-use the configuration coded in a particular DMx_x Operating
Mode Register in more than one state, or not use some DMx_x macrocells in some states.

Each DM macrocell has a DMx_x Configuration Selection Table, which is a bank of 12 Configuration Selection
Registers, one for each state of the State Machine macrocell. The bits in these registers hold the user’s selection
of DM functional behavior, by mapping to a particular selection in the Configuration Register Table, based on the
current state of the State Machine macrocell.
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16.2 DMO_0 and DMO0_1 Macrocell Architecture
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Figure 112. DM0_0/DMO_1
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16.3 DM1_0 and DM1_1 Macrocell Architecture
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Figure 113. DM1_0/DM1_1

16.4 DMx_x Macrocell Input Signals

Each DMx_x macrocell has 4 digital input signals coming from the Connection Matrix and from there can be
routed to other internal macrocells or pins. These 4 signals are shown in Figure 114 and Figure 115, highlighted
in blue.
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16.5

DMx_x Macrocell Output Signals

Each DMx_ x macrocell has 1 digital output signal, which goes directly to the ASM Input Matrix inside the ASM
Macrocell. This signal is shown in Figure 116 and Figure 117, highlighted in blue.

Additionally, the DM0_0 and DMO_1 Macrocells each have 3 digital output signals which go to the Connection
Matrix and from there can be routed to other internal macrocells or pins. These 3 signals are shown in Figure

116, highlighted in green.
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Figure 116. DM0_0/DMO0_1 Outputs
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17. (1) Computation Macrocell

171 f(1) Computation Macrocell Overview

The f(1) Computation Macrocell consists of a specialized state machine which is optimized for simple data
manipulation activities on single data bit values. The operation of this macrocell can be initiated whenever the
ASM Macrocell enters a new state and can execute a string of up to 12 commands for loading and storing 1 bit
data, as well as doing simple logical functions such as ANDs, ORs, and XORs.

The only time the f(1) Computation Macrocell will begin to execute instructions is when the ASM Macrocell first
enters a new state. At that point in time, the f(1) Computation Macrocell will execute the user selected
commands, if any, that are associated with that particular ASM state. When the f(1) Computation Macrocell
completes the commands, it will then relinquish control back to the ASM Macrocell. During the time that the (1)
Computation Macrocell is active, there can be no activity in the ASM macrocell (i.e., the ASM Macrocell is
prevented from any state transition during the time when the f(1) Macrocell is active).

The f(1) Computation Macrocell has two digital inputs, ASM_nReset and f1_Interupt. An active signal on either of
these inputs will immediately halt any command execution for the f(1) Computation Macrocell and will
immediately relinquish control back to the ASM macrocell.

The f(1) Command Register Table has 4 registers, each of which holds a string of up to 12 commands to run
when the f(1) Computation Macrocell is initiated. These 4 registers allow for 4 different command strings that the
user can choose from. The f(1) Command Selection Table has 12 entries (one per ASM state), which allow the
user to select which of the f(1) Command Registers will be used upon entry into each state. The user can also
select that no commands are used in a particular state (one of the selection options for each entry in the f(1)
Command Selection Table), in which case the f(1) Computation Macrocell is completely bypassed upon entry to
that particular state.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the
f(1) Analog Comparator inside the f(1) Computation Macrocell. The f(1) Analog Comparator can be re-
programmed for analog input source and negative input reference settings. The user selections for both positive
input signal and negative reference are included as part of the information stored in the f(1) Command Register
Table. This allows the user to make different analog measurements that are state dependent in their analog
sources and reference settings.

This macrocell also includes a f(1) Memory Stack, which is 1 bit wide by 16 deep memory which is organized as
a stack, and can serve as a data source or data destination for the commands running on the macrocell. LOADx
commands will push data down into the stack. OUTx commands will pop data off the stack and send to the
contents of the Top-Of-Stack to one of three outputs of the f(1) macrocell to the Connection Matrix. The contents
of this memory are not changed during ASM state transitions and are only changed by the commands running
inside the f(1) Computation Macrocell itself. The initial memory stack values are loaded from registers
[3279:3264].
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17.2 (1) Computation Macrocell Architecture
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Figure 118. f(1) Computation Macrocell Architecture

17.3 (1) Computation Macrocell Input Signals

The f(1) Computation Macrocell has 6 digital input signals, ASM_nReset, f1_Interupt, and four inputs from
Connection Matrix outputs. An active signal on either of the first 2 inputs will immediately halt any command
execution for the f(1) Computation Macrocell and will immediately relinquish control back to the ASM macrocell.
The ASM_nReset is a level sensitive signal, and active LOW. The f1_lInterupt is a level sensitive signal, and
active HIGH. These signals are shown in Figure 119, highlighted in blue. Also, there are 4 digital inputs from the
Connection Matrix, which can be routed to any Connection Matrix outputs from the f(1) Commands. These
signals are shown on Figure 119, highlighted in yellow.

There are a total of 8 analog inputs coming from various pins which can be muxed into the positive input for the
f(1) Analog Comparator inside the f(1) Computation Macrocell. These signals are shown in Figure 95, highlighted
in green. The f(1) Analog Comparator can be re-programmed for analog input source and negative input
reference settings with settings inside the LOADx command. The user selections for both positive input signal
and negative reference are included as part of the information stored in the f(1) Command Register Table. This
allows the user to make different analog measurements that are state dependent in their analog sources and
reference settings.
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Figure 119. f(1) Computation Macrocell Input Signals

The f(1) interrupt signal comes from Connection Matrix Output. The HIGH-level f(1) interrupt signal forces the
f(1) computation macrocell to immediately finish command execution and return control to the ASM similar to the
END command. It is possible to load initial memory stack with the f(1) interrupt signal when register [3766] is
HIGH.

The ASM_nRESET LOW-level signal forces the ASM macrocell and the f(1) computation macrocell to an initial
state and an initial memory stack value.

17.4 (1) Computation Macrocell Output Signals

The f(1) Computation Macrocell has 3 digital output signals that go to the Connection Matrix, and from there can
be routed to other internal macrocells or pins. These signals are shown in Figure 120, highlighted in blue. The
states of these output signals are under user control and are changed based on the Output commands.
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Figure 120. f(1) Computation Macrocell Output Signals

17.5 f(1) Command Registers

The f(1) Computation Macrocell consists of a specialized state machine which is optimized for simple data
manipulation activities on single data bit values. The f(1) Computation Macrocell must be used for accessing the
8:1 analog multiplexer and associated analog comparator. The f(1) is also useful for storing state independent
values, looping operations such as periodic signal checks, and for performing simple repetitive logic functions.

The operation of this macrocell can be initiated whenever the ASM Macrocell enters a new state and can
execute a string of up to 12 commands for loading and storing 1 bit data, as well as doing simple logical
functions such as ANDs, ORs, and XORs.

The f(1) Command Register Table has 4 registers, therefore 4 independent f(1) functions can be defined. Each
state of the ASM can access one of the four f(1) configurable instances of the f(1).

Each of the four f(1) configurations may contain up to 12 commands which run when the f(1) Computation
Macrocell is initiated. The list of available commands is as follows:

Table 28. f(1) Macrocell Commands

Command Command Name Command Description

Loads a one bit value to the top of the memory stack (location 0). During the execution of
this command, all other values are shifted down 1 location, and the value in location 15 is

0000 LOADT lost. The data loaded by Load 1 command is defined in the Load 1 register, which defines
where the value is to be loaded from such as a pin, the f(1) comparator, and others.
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Command

Command Name

Command Description

0001

LOAD2

Loads a one bit value to the top of the memory stack (location 0). During the execution of
this command, all other values are shifted down 1 location, and the value in location 15 is
lost. The data loaded by Load 2 command is defined in the Load 2 register, which defines
where the value is to be loaded from such as a pin, the f(1) comparator, and others.

0010

LOAD3

Loads a one bit value to the top of the memory stack (location 0). During the execution of
this command, all other values are shifted down 1 location, and the value in location 15 is
lost. The data loaded by Load 3 command is defined in the Load 3 register, which defines
where the value is to be loaded from such as a pin, the f(1) comparator, and others.

0011

LOAD4

Loads a one bit value to the top of the memory stack (location 0). During the execution of
this command, all other values are shifted down 1 location, and the value in location 15 is
lost. The data loaded by Load 4 command is defined in the Load 4 register, which defines
where the value is to be loaded from such as a pin, the f(1) comparator, and others.

0100

AND

Performs a logical AND to the top two locations in the memory stack (location 0 and
location 1). During execution of this command, the two values in the top two stack locations
are deleted, and the logical AND result is pushed on the top of stack (location 0). In the
process, all other values in the stack are shifted up 1 location, and a 0 is loaded in location
15.

0101

OR

Performs a logical OR to the top two locations in the memory stack (location 0 and location
1). During execution of this command, the two values in the top two stack locations are
deleted, and the logical OR result is pushed on the top of stack (location 0). In the process,
all other values in the stack are shifted up 1 location, and a 0 is loaded in location 15.

0110

XOR

Performs a logical XOR to the top two locations in the memory stack (location 0 and
location 1). During execution of this command, the two values in the top two stack locations
are deleted, and the logical XOR result is pushed on the top of stack (location 0). In the
process, all other values in the stack are shifted up 1 location, and a 0 is loaded in location
15.

0111

INV

Performs a logical Invert (INV) to the top location in the memory stack (location 0). During
execution of this command, the value in the top stack location is deleted, and the logical
INV result is pushed on the top of stack. There is no effect on all other values in the stack.

1000

PUSHO

Pushes a 0 into the top location in the memory stack (location 0). During the execution of
this command, all other values are shifted down 1 location, and the value in the location 15
is lost.

1001

POP

During execution of this command, values in the stack are shifted up 1 location, and a 0 is
loaded in location 15.

1010

DELAY

The execution of commands by the f(1) Computation microcell is delayed by a period of
time defined in the configuration of the delay function. Once this time period is completed,
the next f(1) instruction will execute.

1011

LOOP with DELAY

If the top location in the memory stack (location 0) is equal to 0, the command execution in
the f(1) Macrocell is delayed by a period of time defined in the configuration of the delay
function and then executes the f(1) sequence at the specified jump location. If the top
location in the memory stack (location 0) is equal to 1, the f(1) Macrocell proceeds with
execution of the next command in sequence.

1100

OouT1

Outputs the top location in the memory stack (location 0) on matrix input OUT1.

1101

ouT2

Outputs the top location in the memory stack (location 0) on matrix input OUT2.

1110

ouT3

Outputs the top location in the memory stack (location 0) on matrix input OUT3.

1111

END

Immediately ends execution of commands by f(1) Macrocell, and control is returned to
ASM Macrocell.
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These commands form a machine level language that may be configured within Go Configure Software Hub
software using a simple GUI, as opposed to using a typical text editor. See application examples below:

Example 1: Sensor Application showing the command sequence for a potential use case of the f(1) Macrocell.

Table 29. Example 1 of f(1) Macrocell Command Sequence

f(1) Command Command Description
Sequence

1 INV Change Top Memory location from 0 — 1.

2 OUT1 Output a 1 to a pin defined by OUT1 register. This can be used to turn on or bias an
external sensor.

3 DELAY Wait for a time defined by DELAY register. This can be used to allow sensor to settle.
Capture the output of f(1) ACMP from an analog pin connected to the sensor as defined by

4 LOAD1 .
the LOAD1 register.

5 LOAD2 Capture the output of a pin as defined by the LOAD2 register. This can be used to check a
power good signal.
Logically AND the top two values of the 1x16 memory that were just loaded with LOAD1

6 AND
and LOAD2.
Output the result of sensor output AND power good signal for a control decision for the

7 ouT2
ASM.

8 END ASM can now act on OUT2 signal.

Example 2: Power Good Application showing the command sequence for a potential use case of the (1)
Macrocell.

Table 30. Example 2 of f(1) Macrocell Command Sequence

f(1) Command Command Description
Sequence

1 LOAD1 Capture the output of f(1) ACMP from an analog pin connected to power rail 1 as defined
by the LOAD1 register. A “1” means that power is good on power rail 1.

5 LOAD2 Capture the output of f(1) ACMP from an analog pin connected to power rail 2 as defined
by the LOADZ2 register. A “1” means that power is good on power rail 2.

3 LOAD3 Capture the output of f(1) ACMP from an analog pin connected to power rail 3 a s defined
by the LOADS3 register. A “1” means that power is good on power rail 3.

4 LOADA Capture the output of f(1) ACMP from an analog pin connected to power rail 4 as defined
by the LOAD4 register. A “1” means that power is good on power rail 4.

5 AND LOAD4 result ANDs with LOAD3 result (LOAD4 and LOAD3). This combines two of the
Power Good signals.

6 AND (LOAD4 and LOAD3) and LOAD2. This combines three of the Power Good signals.

7 AND ((LOAD4 and LOAD3) and LOAD2) and LOAD1. This combines four of the Power Good
signals.

8 OUT1 Output the Controller Power Good signal to a location defined by the OUT1 register.

The LOADx, OUTx, and DELAY/LWD commands are required to be defined before using them.

17.5.1 Delay Command Configuration Bits

The Delay Command is defined by 12 bits. Each of the 4 instances of the f(1) command can configure a new
value for the delays. However, the DELAY and LWD use the same configuration data, so these two delays must
be identical.
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Table 31. Delay Configuration Bits

Configuration Bits Description
8 Bits Delay Count (0 .. 255)
Delay Clock
000 0sc2
001 0OSC2/4
010 OSscC1
3 Bits 011 0OSC1/8
100 0OSC1/64
101 0OSCo
110 0SCo0/8
111 0SCo0/64
1 Bit ACMP Shutdown ACMP is shutdown after data Load
during Delay

17.5.2 LOADx Command Configuration Bits

There are two types of load configuration schemes. One method defines loading from one of eight analog pins
via the f(1) ACMP. The other method defines loading from any of the matrix outputs connected to digital input
pins, logic macrocells, ASM outputs, oscillators, and others. LOAD1 and LOAD2 can only be configured for 4
analog input pins. LOAD3 and LOAD 4 can be configured for the remaining 4 analog input pins.

Table 32 shows LOAD1, 2, 3, 4 Command from f(1) ACMP or Matrix connection. A single bit determines if
LOADXx takes its value from the f(1) analog comparator or from a matrix output.

Table 32. LOAD1, 2, 3, 4 Command from f(1) ACMP or Matrix Connection

Configuration Bits Description
1 Bit LOAD1 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOAD2 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOAD3 Connection 0: Matrix, 1: f(1) ACMP
1 Bit LOAD4 Connection 0: Matrix, 1: f(1) ACMP

Table 33. LOAD1 and LOAD2 Configuration Bits f(1) ACMP Input

Configuration Bits Description

6 Bits ACMP Voltage Reference value | 000000 is 32 mV, 111111 is 2.048 V
One of four analog input pins
00 Analog pin 1

2 Bits 01 Analog pin 2
10 Analog pin 3
11 Analog pin 4

1 Bit Reserved
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Table 34. LOAD3 and LOAD4 Configuration Bits f(1) ACMP Input

Configuration Bits Description

6 Bits ACMP Voltage Reference value | 000000 is 32 mV, 111111 is 2.048 V
One of four analog input pins
00 Analog pin 5

2 Bits 01 Analog pin 6
10 Analog pin 7
11 Analog pin 8

1 Bit Reserved

17.5.3 OUTx Command Configuration Bits

Each f(1) instance can be configured to output to up to three matrix inputs using the OUTx command. OUT1, 2,
and 3’s initial condition is two bit selectable. Each time the ASM changes state, the initial condition of the f(1) is
re-loaded.

Table 35. f(1) Macrocell OUTx Configuration Bits

Configuration Bits Description
00 OUTx equals previous OUTx
01 OUTxis 0
10 OUTx is 1
11 none (high Z)

The only time the f(1) Computation Macrocell will run is when ASM macrocell first enters a new state. At that
point in time, the f(1) Computation Macrocell will execute the user selected commands (based on user selection)
and then relinquish control back to the ASM macrocell. During the time that the f(1) Computation Macrocell is
active, there can be no activity in the ASM macrocell (that is no ASM macrocell state change).

The f(1) Computation Macrocell has two digital inputs, ASM_nReset and f1_Interupt. An active signal on either of
these inputs will immediately halt any command execution for the f(1) Computation Macrocell and will
immediately relinquish control back to the ASM macrocell.

17.5.4 LOOP WITH DELAY Configuration Bits

There is one conditional command LOOP WITH DELAY (LWD) in f(1) computation macrocell. The order of the
f(1) command execution depends on the LWD usage and its configuration. If top value in 1 x 16 memory stack is
0, then the f(1) is delayed according to the configuration of the f(1) delay function and the f(1) command
sequence starting from the location defined by 4-bit register is executed, otherwise f(1) continues to execute
commands one by one.

Table 36. f(1) LOOP WITH DELAY Configuration Bits

Configuration Bits Description
. Next command location after 0000 is the first command in the f(1) sequence, 1011 is the twelfth last
4 bits .
LWD command command in the f(1) sequence

Example 3: Rising Edge Deglitch Application showing the command sequence for a potential use case of the f(1)
Macrocell.
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Table 37. Example 3 of f(1) Macrocell Command Sequence

f(1) Command Command Description
Sequence

1 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

2 DELAY Delay for the time defined by configuration register.

3 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

4 DELAY Delay for time defined by configuration register.

5 LOAD1 Capture the output of a pin or any macrocell output defined by the LOAD1 register.

6 AND Logically AND the top two values of the 1x16 memory stack, that was loaded before
(LOAD1 and LOAD1 after Delay).

7 AND (LOAD1 and LOAD1 after Delay) and LOAD1 after double Delay.
If the calculated value is 0, then start to execute first command once again, which is

8 LWD defined by the configuration bits. Otherwise f(1) continues to execute next command
(command 9).

9 OuUT1 Output the result value, which is a HIGH level.

10 END ASM can act on any other signals.

Figure 121 shows the f(1) rising edge deglitch based on three samples application.

LOAD1 (GPIO5)

DELAY (5 ms)

LOAD1 (GPIO5)

AND

AND

TOP VALUE in STACK =0

LWD

command location=1
delay value=5us

TOP VALUE in STACK =1

©

f(1) DONE

Figure 121. f(1) Flowchart for Rising Edge Deglitch
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Example 4: Average Function for Captured Data, showing the command sequence for a potential use case of
the f(1) Macrocell. This function requires two f(1) Macrocell command sequences to implement.

-
? LOAD1
l TOP VALUE in STACK =0 LWD . TOP VALUE in STACK =1
%} ey v 5
DEiAY ? POP ? POP
? LOAD1 U N 3 v
; ? AND ? OR
ﬁ‘) DELAY 8 ’ 4 ’
; ? ouT1 ? OouUT1
5 I v
9 5
? LOADT ? END ? END
P a |
END f(1) DONE

f(1) DONE

Figure 122. f(1) Flowchart for Average Function for Captured Data

17.6 (1) Typical Performance
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Figure 123. ACMP4F Power-On Delay vs. Vbp
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Figure 124. ACMP4F Input Offset Voltage vs. Vrer at Ta = -40 °C to +125 °C, Input Buffer Disabled
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18. Matrix Interface Macrocells

The ASM Sub-System includes several discrete macrocells, including the ASM macrocell, four Dynamic Memory
(DMx_x) macrocells, three Matrix Interface (MI) Macrocells, and one f(1) Computation Macrocell. These
macrocells are designed to work as a system for building user defined state machines.

The Matrix Interface macrocells have the characteristic that they can change internal configuration
characteristics and their connections to the Connection Matrix based on the current state of the State Machine
(SM) macrocell. This is accomplished by making different memory register bit settings contained within the
macrocell active, based on the current active state of the SM. This allows the user to “repurpose” the resources
inside these macrocells to match the circuit needs in various states.

The SLG46880-E has a total of three Ml macrocells, MI0, MI1, and MI2.

Each MI macrocell has a MiIx Configuration Register Table, which is a bank of 4 MIx Configuration Registers.
The bits in these registers hold user selections which define the input connections from the Connection Matrix.
The fact that there are 4 Configuration Registers means that there can only be a total of four unique
configurations for each MIx macrocell. There are a total of twelve states, which means that the user can either
re-use the configuration coded in a particular Mix Operating Mode Register in more than one state, or not use
some MIx macrocells in some states.

Each MI macrocell has a MIx Operating Mode Selection Table, which is a bank of 12 Configuration Selection
Registers, one for each state of the State Machine macrocell. The bits in these registers hold the user’s selection
of MI functional behavior (input selection from Connection Matrix), by mapping to a particular selection in the
Configuration Register Table, based on the current state of the State Machine macrocell.

18.1 MIO, MI1, and MI2 Macrocell Architecture

MIix Configuration Selection Table

12-bit| ASM 12 states 2-bit

From ASM_state —<— to 2 bits output ——~<—

mapping table

Mix Configuration Register Table

Register0[5:0] » 00
Register1[5:0] > 01
Register2[5:0] » 10

Register3[5:0]

Outputs to
-— Mix Macrocell —» ASM Input

Matrix

Figure 125. MIx Macrocell Architecture

18.2 Mix Macrocell Input Signals

Each MIx macrocell has a single digital input signal coming from the Connection Matrix and from there can be
routed to other internal macrocells or pins. This signal is shown in Figure 125, highlighted in blue.

18.3 Mix Macrocell Output Signals

Each MIx macrocell has a single digital output signal, which goes directly to the ASM Input Matrix inside the
ASM Macrocell. This signal is shown in Figure 125, highlighted in green.
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19. I2C Serial Communications Macrocell

19.1 I2C Serial Communications Macrocell Overview

In the standard use case for the GreenPAK devices, the configuration choices made by the user are stored as bit
settings in the Non-Volatile Memory (NVM), and this information is transferred at startup time to volatile RAM
registers that enable the configuration of the macrocells. Other RAM registers in the device are responsible for
setting the connections in the Connection Matrix to route signals in the manner most appropriate for the user’s
application.

The I2C Serial Communications Macrocell in this device allows an I2C bus controller (master) to read and write
this information via a serial channel directly to the RAM registers, allowing the remote re-configuration of
macrocells, and remote changes to signal chains within the device.

An [2C bus controller is also able to read and write other register bits that are not associated with NVM memory.
As an example, the input lines to the Connection Matrix can be read as digital register bits. These are the signal
output of each of the macrocells in the device, giving an 12C bus controller the capability to remotely read the
current value of any macrocell.

The user has the flexibility to control read access and write access via registers bits registers [4071:4069]. See
section 19.5 12C Serial Command Register Map for more details on I2C read/write memory protection.

19.2 I?C Serial Communications Device Addressing

Each command to the I12C Serial Communications macrocell begins with a Control Byte. The bits inside this
Control Byte are shown in Figure 126. After the START condition, the first four bits are a control code, which can
be set by the user in registers [4083:4080] or value defined externally by GPIs 4, 5, 6, and 7. The LSB of the
control code is defined by the value of GPI4, while the MSB is defined by the value of GPI7The address source
is selected by register [4087]. This gives the user flexibility on the chip level addressing of this device and other
devices on the same I2C bus. The Block Address is the next three bits (A10, A9, A8), which will define the most
significant bits in the addressing of the data to be read or written by the command. The last bit in the Control
Byte is the R/W bit, which selects whether a read command or write command is requested, with a ‘1’ selecting
for a Read command, and a ‘0’ selecting for a Write command. This Control Byte will be followed by an
Acknowledge bit (ACK), which is sent by this device to indicate successful communication of the Control Byte
data.

In the 12C-bus specification and user manual, there are two groups of eight addresses (0000 xxx and 1111 xxx)
that are reserved for the special functions, such as a system General Call address. If the user of this device
choses to set the Control Code to either ‘1111’ or ‘0000’ in a system with other target (slave) device, please
consult the 12C-bus specification and user manual to understand the addressing and implementation of these
special functions, to insure reliable operation.

In the read and write command address structure, there are a total of 11 bits of addressing, each pointing to a
unique byte of information, resulting in a total address space of 2K bytes. Of this 2K byte address space, the
valid addresses accessible to the 12C Macrocell on the SLG46880-E are in the range from 0 (00H) to 511
(1FFH). The upper two address bits (A10 and A9) will be ‘0’ for all commands to the SLG46880-E. The value of
Address bit A8 will depend on whether the Bus controller is addressing the upper or lower half of the 4K bit
address space.

With the exception of the Current Address Read command, all commands will have the Control Byte followed by
the Word Address.

R19DS0167EU0100 Rev.1.00 RENESAS Page 137
Sep 1, 2025



SLG46880-E Datasheet

START Condition Control Byte Acknowledge Bit Word Address
] ]

l Y N l v N
S X X X X - RW [ A A7 | A6 | A5| Ad| A3 | A2 | A1 | AO

\ A ]

I I I:I - Controller’s actions
Control Code Block Address
AN T S/ I:I - Target's actions
Read / Write Bit
Target Address :
(0: Write, 1: Read) - Not used, setto 0

Figure 126. Basic Command Structure

19.3 I?C Serial General Timing

General timing characteristics for the 12C Serial Communications macrocell are shown in Figure 127. Timing
specifications can be found in section 3.4.2 12C Specifications.
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Figure 127. I12C General Timing Characteristics

19.4 I?2C Serial Communications Commands

19.4.1 Byte Write Command

Following the START condition from the controller, the Control Code [4 bits], the Block Address [3 bits], and the
R/W bit (set to ‘0’) are placed onto the 12C bus by the controller. After the SLG46880-E sends an Acknowledge
bit (ACK), the next byte transmitted by the controller is the Word Address. The Block Address (A10, A9, A8),
combined with the Word Address (A7 through AQ), together set the internal address pointer in the SLG46880-E,
where the data byte is to be written. After the SLG46880-E sends another Acknowledge bit, the controller will
transmit the data byte to be written into the addressed memory location. The SLG46880-E again provides an
Acknowledge bit and then the controller generates a STOP condition. The internal write cycle for the data will
take place at the time that the SLG46880-E generates the Acknowledge bit.

It is possible to latch all 10s during 12C write command, register [4065] = 1 - Enable. It means that 10s will remain
their state until the write command is done.
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START Condition Control Byte Acknowledge Bit Word Address Acknowledge Bit Data Acknowledge Bit
] ]
SDA Line S| X[ X | X | X A6 | A5| A4 | AB|A2|A1|A0O| A |D7|D6|D5(D4|D3|D2|D1|DO| A | P
\ I I /
- Controller’s actions
Control Code Block Address D STOP Condition
\ T S/ |:| - Target's actions
Target Address RW Bit=0
- Not used, setto 0

Figure 128. Byte Write Command, R/'W = 0

19.4.2  Sequential Write Command

The write Control Byte, Word Address, and the first data byte are transmitted to the SLG46880-E in the same
way as in a Byte Write command. However, instead of generating a Stop condition, the Bus controller continues
to transmit data bytes to the SLG46880-E. Each subsequent data byte will increment the internal address
counter and will be written into the next higher byte in the command addressing. As in the case of the Byte Write
command, the internal write cycle will take place at the time that the SLG46880-E generates the Acknowledge
bit.

START Condition Control Byte Acknowledge Bit Word Address (n) Acknowledge Bit Data (n) Acknowledge Bit Data (n+1) Data (n+x)  Acknowledge Bit
1 1 1 1 1

SDA Line S X X X | X LA19 A9//| A8 | W [ A |A7|A6|A5|A4|A3|A2|A1|A0| A |D7|D6|D5|Da|D3|D2|D1|DO| A [D7|D6|D5|D4|D3|D2|D1|DO| A A P
- Controller's actions
Control Code Block Address N l:l Acknowledge Bit STOP Condition
R/W Bit=0

Target Address
77| - Not used, setto 0

Figure 129. Sequential Write Command

19.4.3 Current Address Read Command

The Current Address Read Command reads from the current pointer address location. The address pointer is
incremented at the first STOP condition following any write control byte. For example, if a Sequential Read
command (which contains a write control byte) reads data up to address ‘n’, the address pointer would get
incremented to ‘n + 1" upon the STOP of that command. Subsequently, a Current Address Read that follows
would start reading data at ‘n + 1. The Current Address Read Command contains the Control Byte sent by the
controller, with the R/W bit = *1". The SLG46880-E will issue an Acknowledge bit and then transmit eight data bits
for the requested byte. The controller will not issue an Acknowledge bit and follow immediately with a STOP
condition.

START Condition Control Byte Acknowledge Bit Data (n) Not Acknowledge Bit

l - ' — ~ l - : ~ l

SDA Line S X X X X R A|D7|D6|D5|D4| D3| D2|D1|DO| A P
\ !
I I I:I - Controller’s actions
Control Code Block Address STOP Condition
N T S I:I - Target's actions

R/W Bit =1

Target Address
- Not used, setto 0

Figure 130. Current Address Read Command, RIW =1

19.44 Random Read Command

The Random Read Command allows to read data at an arbitrary address. The Random Read command starts
with a Control Byte (with R/W bit set to ‘0’, indicating a write command) and Word Address to set the internal
byte address, followed by a START condition, and then the Control Byte for the read (exactly the same as the
Byte Write command). The START condition in the middle of the command will halt the decoding of a Write
command but will set the internal address counter in preparation for the second half of the command. After the
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START condition, the Bus controller issues a second control byte with the R/W bit set to ‘1°, after which the
SLG46880-E issues an Acknowledge bit, followed by the requested eight data bits.

START Condition Control Byte Acknowledge Bit Word Address (n) Acknowledge Bit Control Byte Acknowledge Bit Data (n) Not Acknowledge Bit
: ' ' ' ! ' ' ' :
A10IA92| A8 |: 2 lf/{q/’/l A8 D5 D2 (D1 |DO| A
\ A J \ A J T
T T T T I:l - Controller's actions
Control Code Block Address STOP Condition

Control Code Block Address
l:l - Target's actions
Repeated START RW Bit=1

Target Address RMW Bit=0 > Target Address
Condition - Not used, set to 0

Figure 131. Random Read Command

D6 D4 | D3 P

R A | D7

X X X X w A 6 | A5 | A4 | A3 | A2 [ A1 | A0 | A Sr X X X

SDA Line | S

19.4.5 Sequential Read Command

The Sequential Read command is initiated in the same way as a Random Read command, except that once the
SLG46880-E transmits the first data byte, the Bus controller issues an Acknowledge bit as opposed to a STOP
condition in a random read. The Bus controller can continue reading sequential bytes of data and will terminate
the command with a STOP condition.

START Condition Control Byte Acknowledge Bit Word Address (n) Acknowledge Bit
1 1 i
SDA Line S X X X X |A10| A9 [ A8 | W | A | A7 | A6 | A5 | A4 | A3 [ A2 | A1 | AD| A |~ ~
N
A\
\
|
Control Code Block Address /)
/
’
Target Address RW Bit=0 e

’

/" Repeated Start

| Condition Control Byte Acknowledge Bit Data (n) Acknowledge Bit Data (n+1)
Il Il Il

\

Acknowledge Bit Data (n+2) Data (n+x) Not Acknowledge Bit
Il Il

\
\\

soatine ™| s | x | x | x | x [at9f Ao a8 | R [ A [D7|D6|D5|D4|D3|D2|D1|D0| A [D7|D6|D5|D4|D3|D2[D1|DO| A|D7|D6|DS|D4|D3|D2|D1|DO| A|D7|DE|DS|D4|D3|D2|D1|DO|A|P

l:l - Controller's actions X
Control Code  Block Address Acknowledge Bit STOP Condition
[ - rergets actions
RW Bit = 1
Target Address

[Z77] -Notused, set0 0

Figure 132. Sequential Read Command

19.4.6 I12C Serial Reset Command

If 12C serial communication is established with the device, it is possible to reset the device to initial power up
conditions, including configuration of all macrocells, and all connections provided by the Connection Matrix. This
is implemented by setting register [4064] I2C reset bit to ‘1’, which causes the device to re-enable the Power-On
Reset (POR) sequence, including the reload of all register data from NVM. During the POR sequence, the
outputs of the device will be in tri-state. After the reset has taken place, the contents of register [4064] will be set
to ‘0’ automatically. The timing diagram shown below illustrates the sequence of events for this reset function.

START Condition Control Byte Acknowledge Bit Word Address Acknowledge Bit Data Acknowledge Bit
] ]
SDA Line S X X X X A6 | A5 | A4| A3| A2 | AM|AO| A [ D7 | D6 | D5| D4 | D3 | D2 | D1: DO |: A P
AN I I ]
Control Code Block Address lntemalResetBlt ----------------------
A | < T S Srop signal STOP Conditi
_ =Dy I°C Stop signal ondition
Target Address R/W Bit=0 y p sig
. . \‘ :,’
D - Controllers actions Reset Bit Register Output - ,

|:| - Target's actions LAY

- Not used, set o 0 DFF OUT gated by STOP Condition

Internal POR for Core Only oyl

Figure 133. Reset Command Timing
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19.5 I2C Serial Command Register Map

There are seven read/write protect modes for the design sequence from being corrupted or copied. See Table

38 for details.

Table 38. Read/Write Protection Options

Configurations

Protection Modes Configuration

Unlocked

Partly
Lock
Read1

Partly
Lock
Read2

Partly
Lock

Read2/
Write

Lock
Read

Lock
Write

Lock
Read/
Write

(Mode 0)

(Mode 1)

(Mode 2)

(Mode 3)

I2C Byte Write Bit
Masking
(section 19.6.4 12C
Byte Write Bit
Masking)

R/W

I2C Serial Reset
Command
(section 19.4.6 12C
Serial Reset
Command)

R/W

Outputs Latching
During 12C Write

R/W

f(1) Computation
Macrocell Stack

R/W

Connection Matrix
Virtual Inputs
(section 6.3
Connection Matrix
Virtual Inputs)

R/W

Configuration Bits for
All Macrocells
(10 Pins, ACMPs,
Combination
Function Macrocells,
ASM, and others)

R/W

Macrocells Inputs
Configuration
(Connection Matrix
Outputs, section 6.2
Matrix Output Table)

R/W

Protection Mode
Selection

R/W

(Mode 4)

(Mode 5)

(Mode 6)

Data
Output
From

Register
Address

Memory

1FD

Memory

1FC,b'0

Memory

1FC,b"1

Macrocell

198~199

Macrocell

1DB

Memory

Memory

0~3E

Memory

1FC,b'7,6,5

Macrocells Output
Values (Connection
Matrix Inputs,
section 6.1 Matrix
Input Table)

Macrocell

1D7~1DA;1
DC~1DE

Counter Current
Value

Macrocell

1DF,1EQ,1E
1,1E2

ASM Current State

Macrocell

1E3,1E4

12C Control Code
(section 19.4 12C
Serial
Communications
Commands)

Memory

1FE,b'3~0

I*C Disable/Enable

Memory

1FE,b'4
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R/W Allow Read and Write Data
_ Allow Write Data Only
R Allow Read Data Only
- The Data is protected for Read and Write

It is possible to read some data from macrocells, such as counter current value, ASM current state, connection
matrix, f(1) computation macrocell stack, and connection matrix virtual inputs. The I2C write will not have any
impact on data in case data comes from macrocell output, except f(1) Computation Macrocell Stack and
Connection Matrix Virtual Inputs. The silicon identification service bits allow identifying silicon family, its revision,
and others.

See section 21 Registers for detailed information on all registers.

19.6 I>C Additional Options

When Output latching during 12C write, register [4065] = 1 allows all PINs output value to be latched until 12C
write is done. It will protect the output change due to configuration process during I2C write in case multiple
register bytes are changed. Inputs and internal macrocells retain their status during 12C write.

If the user sets GPIO0 and GPIO1 function to a selection other than SDA and SCL, all access via 12C will be
disabled.

Note: Any write commands that come to the device via I2C that are not blocked, based on the protection bits, will
change the contents of the RAM register bits that mirror the NVM bits. These write commands will not change
the NVM bits themselves, and a POR event will restore the register bits to original programmed contents of the
NVM.

See section 21 Registers for detailed information on all registers.

19.6.1  Reading Counter Data via I>C

The current count value in three counters in the device can be read via 12C. The counters that have this
additional functionality are 16-bit CNTO, and 8-bit counters CNT2 and CNT4.

19.6.2 Reading ASM Current State via I°C

The Current State of the ASM can be read via I12C. There are 12 memory bits located at registers [3875:3864].
Configuration for each Current State can be found in Table 39.

Table 39. ASM Current State Bits Configuration

ic Regi.ster ASM ASM Current State Bits Configuration
Address Nui'::)er State Number | State | State | State | State | State | State | State | State | State | State | State | State
0 1 2 3 4 5 6 7 8 9 10 11
3864 State 0 1 0 0 0 0 0 0 0 0 0 0 0
3865 State 1 0 1 0 0 0 0 0 0 0 0 0 0
3866 State 2 0 0 1 0 0 0 0 0 0 0 0 0
3867 State 3 0 0 0 1 0 0 0 0 0 0 0 0
1E3
3868 State 4 0 0 0 0 1 0 0 0 0 0 0 0
3869 State 5 0 0 0 0 0 1 0 0 0 0 0 0
3870 State 6 0 0 0 0 0 0 1 0 0 0 0 0
3871 State 7 0 0 0 0 0 0 0 1 0 0 0 0
1E4 3872 State 8 0 0 0 0 0 0 0 0 1 0 0 0
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e Register ASM ASM Current State Bits Configuration
Address Bit State Number | State | State | State | State | State | State | State | State | State | State | State | State
Number 0 1 2 3 | 4| 5 | 6 7 | 8 | 9 | 10 | 1
3873 State 9 0 0 0 0 0 0 0 0 0 1 0 0
1E4 3874 State 10 0 0 0 0 0 0 0 0 0 0 1 0
3875 State 11 0 0 0 0 0 0 0 0 0 0 0 1

19.6.3  12C Expander

In addition to the eight Connection Matrix Virtual Inputs, the SLG46880-E chip has four pins which can be used
as an 12C Expander. These four pins are GPIO4, GPIO5, GPIO6, and GPIO7.

Each of these pins can be used as an |12C Expander output or used as a normal pin. Also, each of these four
expander outputs have initial state settings which are specified in registers [3880:3870].

19.6.4 I2C Byte Write Bit Masking

The 12C macrocell inside SLG46880-E supports masking of individual bits within a byte that is written to the RAM
memory space. This function is supported across the entire RAM memory space. To implement this function, the
user performs a Byte Write Command (see section 19.4.1 Byte Write Command for details) on the I12C Byte Write
Mask Register (address 1FDH) with the desired bit mask pattern. This sets a bit mask pattern for the target
memory location that will take effect on the next Byte Write Command to this register byte. Any bit in the mask
that is set to ‘1’ in the 12C Byte Write Mask Register will mask the effect of changing that particular bit in the
target register, during the next Byte Write Command. The contents of the I12C Byte Write Mask Register are reset
(set to 00h) after the Byte Write Command. If the next command received by the device is not a Byte Write
Command, the effect of the bit masking function will be aborted, and the 12C Byte Write Mask Register will be
reset with no effect. Figure 134 shows an example of this function.

User Actions N\

= Byte Write Command, ADDR = 01FDh, Data = 11110000b (Sets Mask Bits)
= Byte Write Command, ADDR = 0074h, Data = 10101010b (Writes Data with Masky

Memory Address 0074h (original contents)
Mask to choose bit from

worecoma | [ I )+ (o ] (o

Mask to choose bit from
original register contents

Memory Address 0074h (new data in write command)

ENENENRENY § § §

Bit from new write
command

Memory Address 01FDh (mask register)
conents e | [ SN SN N R
contents

Memory Address 0074h (new contents after write command)

B B N N N e

Figure 134. Example of I12C Byte Write Bit Masking
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20. Analog Temperature Sensor

The SLG46880-E has an Analog Temperature sensor (TS) with an output voltage linearly-proportional to the
Centigrade temperature. The TS cell shares buffer with Vrer0, so it is impossible to use both cells
simultaneously, its output can be connected directly to the GP10O9 or to the ACPM3_L positive input. Using buffer
causes low output impedance, linear output, and makes interfacing to readout or control circuitry especially easy.
The TS is rated to operate over a -40 °C to +125 °C temperature range. The error in the whole temperature
range does not exceed +3.6 %. TS output voltage variation over Vop at constant temperature is less than £1 %.
For more detail refer to section 3 Specifications.

The equation below calculates the typical analog voltage passed from the TS to the ACMPs' IN+ source input. It
is important to note that there will be a chip-to-chip variation of about +2 °C.

Vrs1=-2.3x Ty +905.0
Vr1s2=-2.8 x Ty + 1093.4
where:
V1s1: TS Output Voltage in mV, range 1
V1s2: TS Output Voltage in mV, range 2
Ty: Junction temperature in °C.

Temperature hysteresis can be setup by enabling the GreenPAK's internal ACMP hysteresis.

Voo TS
—.—
] From CMO [78]
TS_ON
C‘) PD
reg [654] o |19 [650]
reg [651]
11
10
o1 TS_ON
A1 GPIO9
00 GPIO9 _aio_en
- - ACMP3_L in+
reg [669] = 1
ACMP1_H Vref
ACMPO_H Vref

none

registers [655:654] force to “11” when TS is ON

reg [652]

Closed TS_ON

Figure 135. Analog Temperature Sensor Structure Diagram

Note that the Power-Down Mode is paired with Crystal OSC, see section 12.6 Crystal Oscillator. If it is enabled
for Temp Sensor, it is not available for Crystal OSC and vice versa. However, it is possible to enable Power-
Down Mode for Crystal OSC and Temp Sensor simultaneously.
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1.25 T T T T T T T T T
12 = Output Range 2
I~
115 Output Range 1
11 \\
\\\
1.05 =
1 ™~
N I~
~ \\\\
s 0.95 - =
5 o9 I ™
O N~ S~
N~ ™~

2 ~
= 085 ™~

os \\ \\

N N
0.75 ~
N~
N~
N~
0.7
N~
N~
N
0.65 N~
N~
0.6 ™
-OLDOLOOLDOLOOLOOLOOLOOLOOLOOLOOLDOLOOLOOLOOLOOLOOLO
TA[°Cl
Figure 136. TS Output vs. Temperature, Vop =2.3Vto 5.5V
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21. Registers

211

Register Map

Table 40. Register Map

Address

Byte

Bit

Bit Name

Bit Description

QOUTO: INO of 2-bit LUTO or Clock Input of DFFO

10

11

OUT1: IN1 of 2-bit LUTO or Data Input of DFFO

12

13

14

15

16

17

OUT2: INO of 2-bit LUT1 or Clock Input of PGen

18

19

20

21

22

23

OUT3: IN1 of 2-bit LUT1 or nRST of PGen

24

25

26

27

28

29

OUT4: INO of 3-bit LUTO or Clock Input of DFF1
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Address
Bit Name

Byte Bit

Bit Description

30

31

32

OUTS5: IN1 of 3-bit LUTO or Data Input of DFF1
33

34

35

36

37

38

OUTG: IN2 of 3-bit LUTO or nRST (nSET) of DFF1
39

40

41

42

43

44

OUT?7: INO of 3-bit LUT1 or Clock Input of DFF2
45

46

47

48

49

50

OUTS: IN1 of 3-bit LUT1 or Data Input of DFF2
51

52

53

54

55

56

OUT9: IN2 of 3-bit LUT1 or nRST (nSET) of DFF2
57

58

59
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Address
Bit Name

Byte Bit

Bit Description

60

61

62

OUT10: INO of 3-bit LUT2 or Clock Input of DFF3
63

64

65

66

67

68

OUT11: IN1 of 3-bit LUT2 or Data Input of DFF3
69

70

71

72

73

74

OUT12: IN2 of 3-bit LUT2 or nRST (nSET) of DFF3
75

76

77

78

79

80

OUT13: INO of 3-bit LUT3 or Clock Input of DFF4
81

82

83

84

85

86

OUT14: IN1 of 3-bit LUT3 or Data Input of DFF4
87

88

89
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Address

Byte

Bit

Bit Name

Bit Description

90

91

92

93

94

95

OUT15: IN2 of 3-bit LUT3 or nRST (nSET) of DFF4

96

97

98

99

100

101

OUT16: INO of 3-bit LUT4 or Delay1 Input (or Counter1 nRST
Input)

102

103

104

105

106

107

OUT17: IN1 of 3-bit LUT4 or External Clock1 Input of Delay1 (or
Counter1)

108

109

110

11

112

113

OUT18: IN2 of 3-bit LUT4

114

115

116

117

118

119

OUT19: INO of 3-bit LUT5 or Delay2 Input (or Counter2 nRST
Input)
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Address

Byte

Bit

Bit Name

Bit Description

120

121

122

123

124

125

OUT20: IN1 of 3-bit LUT5 or External Clock1 Input of Delay?2 (or
Counter2)

126

127

10

128

129

130

131

OUT21: IN2 of 3-bit LUT5

132

133

134

135

11

136

137

OUT22: INO of 3-bit LUT6 or Delay3 Input (or Counter3 nRST
Input)

138

139

140

141

142

143

OUT23: IN1 of 3-bit LUT6 or External Clock1 Input of Delay3 (or
Counter3)

12

144

145

146

147

148

149

OUT24: IN2 of 3-bit LUT6
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Address

Byte Bit

Bit Name

Bit Description

150
12

151

152

153

154

155

OUT25: INO of 3-bit LUT7 or Delay4 Input (or Counter4 nRST
Input)

13
156

157

158

159

160

161

OUT26: IN1 of 3-bit LUT7 or External Clock1 Input of Delay4 (or
Counter4)

162

163
14

164

165

166

167

OUT27: IN2 of 3-bit LUT7

168

169

170

171
15

172

173

OUT28: INO of 3-bit LUT8 or Input of Pipe Delay or UP signal of
Ripple CNT

174

175

176

177
16

178

179

OUT29: IN1 of 3-bit LUT8 or nRST of Pipe Delay or nSET of
Ripple CNT
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Address

Bit Name Bit Description
Byte Bit

180

181

16
182

OUT30: IN2 of 3-bit LUT8 or Clock of Pipe Delay_Ripple CNT
183

184

185

186

187

17

188 | OUT31: INO of 4-bit LUTO or Delay0 Input (or Counter0 nRST

189 Input)

190

191

192

193

194 | OUT32: IN1 of 4-bit LUTO or External Clock Input of Delay0 (or
195 Counter0)

18

196

197

198

199

200

OUT33: IN2 of 4-bit LUTO or UP Input of FSMO
201

202

203
19

204

205

206

OUT34: IN3 of 4-bit LUTO or KEEP Input of FSMO
207

208

1A
209
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Address

Byte

Bit

Bit Name

Bit Description

1A

210

211

212

213

214

215

OUT35: PWR UP of ACMPO_H

1B

216

217

218

219

220

221

OuUT36: PWR UP of ACMP1_H

222

223

1C

224

225

226

227

OUT37: PWR UP of ACMP2_L

228

229

230

231

1D

232

233

OUT38: PWR UP of ACMP3_L

234

235

236

237

238

239

OUT39: GPO7 DOUT
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Address

Byte

Bit

Bit Name

Bit Description

1E

240

241

242

243

244

245

OUT40: GPOO DOUT

246

247

1F

248

249

250

251

OUT41: GPIO0 DOUT

252

253

254

255

20

256

257

OUT42: GPIO0 DOUT OE

258

259

260

261

262

263

OuUT43: GPIO1 DOUT

21

264

265

266

267

268

269

OUT44:GPIO1 DOUT OE
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Address
Bit Name

Byte Bit

Bit Description

270
21

271

272

0OUT45: GPI02 DOUT
273

274

275
22

276

277

278

OuUT46: GPI02 DOUT OE
279

280

281

282

283
23

284

OUT47: GPIO3 DOUT
285

286

287

288

289

290

0OuUT48: GPIO3 DOUT OE
291

24
292

293

294

295

296

OUT49: GP104 DOUT
297
25

298

299
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Address
Bit Name

Byte Bit

Bit Description

300

301

25
302

OUT50: GP104 DOUT OE
303

304

305

306

307
26

308

OUT51: GPIOS DOUT
309

310

311

312

313

314

OUT52: GPIO5 DOUT OE
315
27

316

317

318

319

320

OUT53: GPO1 DOUT
321

322

323

28
324

325

326

OUT54: GPO2 DOUT
327

328

29
329
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Address

Byte

Bit

Bit Name

Bit Description

29

330

331

332

333

334

335

OUT55: GPO3 DOUT

2A

336

337

338

339

340

341

OuUT56: GPO4 DOUT

342

343

2B

344

345

346

347

OUT57: GP106 DOUT OE

348

349

350

351

2C

352

353

OuUT58: GPIO6 DOUT

354

355

356

357

358

359

OUT59: GPIO7 DOUT
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Address

Byte

Bit

Bit Name

Bit Description

2D

360

361

362

363

364

365

OUT60: GPIO7 DOUT OE

366

367

2E

368

369

370

371

OuUT61: GPIO8 DOUT OE

372

373

374

375

2F

376

377

OuUT62: GPIO8 DOUT

378

379

380

381

382

383

OuUT63: GPIO9 DOUT OE

30

384

385

386

387

388

389

OuUT64: GPIO9 DOUT
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Address
Bit Name

Byte Bit

Bit Description

390
30

391

392

OuUT65: GP1I010 DOUT OE
393

394

395
31

396

397

398

OuT66: GPIO10 DOUT
399

400

401

402

403
32

404

OUT67: GPIO1 DOUT OE
405

406

407

408

409

410

OuT68: GPIO11 DOUT
411

33
412

413

414

415

416

OuUT69: GPO5 DOUT
417
34

418

419
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420

421

34
422

OUT70: GPO6 DOUT
423

424

425

426

427
35

428

OUT71: ASM nRESET
429

430

431

432

433

434

OUT72: OSCO ENABLE
435
36

436

437

438

439

440

OUT73: OSC1 ENABLE
441

442

443

37
444

445

446

OUT74: OSC2 ENABLE
447

448

38
449
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38

450

451

452

453

454

455

OUT75: Filter/Edge detect input

39

456

457

458

459

460

461

OUT76: F1 interrupt

462

463

3A

464

465

466

467

OUT77: Programmable delay/edge detect input

468

469

470

471

3B

472

473

OUT78: Temp sensor/Crystal OSC/Vger Out_0/Vger Out_1 Power

Up

474

475

476

477

478

479

OUT79: GPI LATCH enable
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480

481

482

483

3C
484

485

OUT80: GPIO LATCH enable

486

487

488

489

490

491

OUT81: BG Power-down

3D
492

493

494

495

496

497

OuUT82: DM EXT CLKO

498

499
3E

500

501

502

503

OUT83: DM EXT CLK1

504

OSC1 turn On by register

when matrix output enable/pd control signal = 0:

0: auto On by delay cells

1: always On

505

OSC1 matrix Power-down or On select

0: matrix Down, and register [504] should set to 1
1: matrix On, and register [504] should set to 0

3F
506

External clock source enable

0: internal OSC1

1: external clock from GPI1

507

508

Post divider ratio control

00: div 1
01: div 2
10: div 4
11: div 8
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509 000: 1
510 001: /2
010: /4
o . 011: /3
3F Matrix divider ratio control
100: /8
511 101: /12
110: /24
111: /64
. 0: disable
512 Matrix OUT enable
1: enable
513 Reserved
514 Reserved
515 Reserved
when matrix output enable/pd control signal = 0:
40 516 OSC2 turn On by register 0: auto On by delay cells
1: always On
0: matrix Down
517 Matrix Power-down or On select
1: matrix On
0: internal OSC2
518 External clock source enable
1: external clock from GPI0
. 0: disable
519 Matrix OUT enable
1: enable
520 00: div 1
L . 01: div 2
Post divider ratio control )
521 10: div 4
11:div8
522 000: /1
503 001: /2
010: /4
o . 011:/3
Matrix divider ratio control
100: /8
524 :
41 101: /12
110: /24
111: /64
0: enable
525 100 ns Startup Delay .
1: disable
when matrix output enable/pd control signal = 0:
526 | OSCO turn On by register 0: auto On by delay cells
1: always On
0: matrix Down
527 Matrix Power-down or On select
1: matrix On
0: internal OSCO
42 528 External clock source enable
1: external clock from PIN30
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. 0: disable
529 Matrix OUT enable
1: enable
530 00: div 1
. . 01:div 2
Post divider ratio control .
531 10: div 4
11:div 8
532 000: /1
42 .
533 001: /2
010: /4
o . 011:/3
Matrix divider ratio control
100: /8
534 101: /12
110: /24
111: /64
535 Reserved
- 0: disable
536 GPI0 Digital Input 100 ns debounce enable
1: enable
- 0: disable
537 GPI1 Digital Input 100 ns debounce enable
1: enable
. 0: disable
538 GPI5 Digital Input 100 ns debounce enable
1: enable
. 0: disable
539 GPI6 Digital Input 100 ns debounce enable
1: enable
43 :
Filter or Edge Detector Select
540 Filter or Edge Detector selection 0: filter
1: edge det
) 0: Filter/edge detect output
541 Output Polarity Select . .
1: Filter/edge detect output inverted
542 00: Rising Edges Det
01: Falling Edge Det
Select the edge mode
543 10: Both Edge Det
11: Both Edge dly
544 [7:4]: 3-bit LUT8 [7:4/REG_S1[3:0] Pipe Delay
545 OUT1 sel
[3:0]: 3-bit LUT8 [3:0/REG_S0[3:0] Pipe Delay
546 OUTO sel
547
44 LUT value or Pipe Delay OUT sel or nSET/END value at Ripple CNT mode:
548 bit[546:544] is the nSET value
549 bit[549:547] is the END value
bit [550] is the range control: 0: full cycle, 1:
550 ranged cycle
551 bit [551] Not used
. . 0: Non-inverted
45 552 Pipe Delay OUT1 Polarity Select
1: Inverted
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. ) 0: 3-bit LUT8
553 3-bit LUT8 or Pipe Delay Select . .
1: Pipe Delay or Ripple CNT
. 0: Pipe delay mode selection
554 PIPE_Ripple_CNT_S . .
1: Ripple Counter mode selection
555 Reserved
556 00: Rising Edge Detector
45 :
Select the Edge Mode of Programmable Delay and Edge 01: Falling Edge Detector
557 Detector 10: Both Edge Detector
11: Both Edge Delay
558 00: 125 ns
01: 250 ns
Delay Value Select for Programmable Delay and Edge Detector
559 10: 375 ns
11: 500 ns
560 [3]: 2-bit LUTO [3)/DFFO or LATCH Select
561 0: DFF function
1: LATCH function
562 [2]: 2-bit LUTO [2)/DFFO Output Select
. . 0: Q output
2-bit LUTO/DFFO setting
1: QB output
[1]: 2-bit LUTO [1)/DFFO Initial Polarity Select
563 .
46 0: LOW
1: HIGH
[0]: 2-bit LUTO [0]
564
565
LUT2_1_VAL or PGen_data 2-bit LUT1[3:0] or PGen 4bit counter data[3:0]
566
567
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568
569
570
571
47
572
573
574
575
PGen data PGen Data[15:0]
576
577
578
579
48
580
581
582
583
584 [7]: 3-bit LUTO [7)/DFF1 or LATCH Select
585 0: DFF function
1: LATCH function
586 [6]: 3-bit LUTO [6]/DFF1 Output Select
587 0: Q output
1: QB output
49 588 | 3.pit LUTO/DFF1 setting [5]: 3-bit LUTO [5)/DFF1
589 0: nRST from Matrix Output
590 1: nSET from Matrix Output
[4]: 3-bit LUTO [4)/DFF1 Initial Polarity Select
0: LOW,
591 1: HIGH
[3:0]: 3-bit LUTO [3:0]
592 [7]: 3-bit LUT1 [7)/DFF2 or LATCH Select
593 0: DFF function
1: LATCH function
594 [6]: 3-bit LUT1 [6)/DFF2 Output Select
595 0: Q output
1: QB output
4A 596 | 3.pit LUT1/DFF2 setting [5]: 3-bit LUT1 [5)/DFF2
597 0: nRST from Matrix Output
598 1: nSET from Matrix Output
[4]: 3-bit LUT1 [4)/DFF2 Initial Polarity Select
0: LOW
599 1: HIGH
[3:0]: 3-bit LUT1 [3:0]
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600 [7]: 3-bit LUT2 [7)/DFF3 or LATCH Select
601 0: DFF function,
1: LATCH function
602 [6]: 3-bit LUT2 [6)/DFF3 Output Select
603 0: Q output
1: QB output
4B 604 | 3 pit LUT2/DFF3 setting [5]: 3-bit LUT2 [5)/DFF3
605 0: nRST from Matrix Output
1: nSET from Matrix Output
606 [4]: 3-bit LUT2 [4)/DFF3 Initial Polarity Select
0: LOW
607 1: HIGH
[3:0]: 3-bit LUT2 [3:0]
608 [7]: 3-bit LUT3 [7)/DFF4 or LATCH Select
609 0: DFF function
1: LATCH function
610 [6]: 3-bit LUT3 [6)/DFF4 Output Select
611 0: Q output
1: QB output
4C 612 | 3 pit LUT3/DFF4 setting [5]: 3-bit LUT3 [5)/DFF4
613 0: nRST from Matrix Output
1: nSET from Matrix Output
614 [4]: 3-bit LUT3 [4)/DFF4 Initial Polarity Select
0: LOW
615 1: HIGH

[3:0]: 3-bit LUT3 [3:0]

. 0: 2-bit LUTO
616 2-bit LUTO or DFFO Select
1: DFFO
0: 2-bit LUT1
617 2-bit LUT1 or PGen Select
1: PGen
) 0: 3-bit LUTO
618 3-bit LUTO or DFF1 Select
1: DFF1

0: Q of first DFF
619 DFF1_SECONDQ_Sel
4D 1: Q of second DFF

0: 3-bit LUT
1: DFF2

620 | 3-bit LUT1 or DFF2 Select

0: 3-bit LUT2
1: DFF3

621 3-bit LUT2 or DFF3 Select

0: 3-bit LUT3
1: DFF4

622 3-bit LUT3 or DFF4 Select

623 Reserved

0: CHOP enable
1: chopper Off

624 BG CHOP OFF

4E

625 BG Chopper clock test enable 1: enable
626 Bandgap internal voltage output to Pin enable 1: enable
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627 00: 0 mV
ACMPO_H hysteresis 01:32mV
628 10: 64 mV
11: 192 mV
4E
629 Reserved
630 ACMPO_H input buffer enable 1: enable
631 Reserved
632 ACMPO_H input tie to Vpp enable 1: enable
633 ACMP1_H positive input come from ACMPO_H's input mux 1- enable
output enable
634 Reserved
635 00: 0 mV
ACMP1_H hysteresis 01: 32 mv
4F 636 10: 64 mV
11: 192 mV
. 0: disable
637 ACMP1_H input buffer enable
1: enable
638 Reserved
639 ACMP2_L positive input come from ACMPOQ_H's input mux output 1- enable
enable
640 ACMP2_L positive input come from ACMP1_H's input mux output 1- enable
enable
641 00: 0 mV
ACMP2_L hysteresis 01:32mVv
642 10: 64 mV
11: 192 mV
50 643 |Reserved
644 Reserved
645 00: 0 mV
ACMP3_L hysteresis 01:32mV
646 10: 64 mV
11: 192 mV
647 Reserved
648 Reserved
649 ACMP3_L positive input come from ACMP2_L's input mux output 1- enable
enable
) 0: Power-down
650 Temp sensor register pd control
51 1: Power-On
. 0: from register
651 Temp sensor register pd select .
1: from matrix
0:range 1 (0.62V ~0.99V (typ))
652 Temp sensor range select
1:range 2 (0.75V ~ 1.2V (typ))
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0: disable
653 VreeO output OP
1: enable
51 654 00: None
VrerO input selection 01: ACMPO_H Vier
655 10: ACMP1_H VRer
11: temp sensor
0: disable
656 VREF1 OUtpUt OP
1: enable
657 00: None
Vrer1 input selection 01: ACMP2_L Vger
658 10: ACMP3_L Vger
52 659 | Reserved
660 Reserved
661 Reserved
662 Reserved
663 ACMPO_H Wake/Sleep enable 1: enable
664 ACMP1_H Wake/Sleep enable 1: enable
. . 0: short time
665 ACMP Wake/Sleep time selection
1: normal w/s
666 ACMPO_H 100uA current source enable 1: enable
667 Reserved
53 0: VBG
668 Reserved
1: Vrer normal 2.048 output
669 ACMP3_L input come from Temp sensor output enable 1: enable
0: disable
670 10 fast Pull-up/down enable
1: enable
0: disable
671 8 GPO outputs skew enable
1: enable
672 00: Push-pull 1x
GPO?7 output mode configuration 01: Push-pull 2X_
673 10: 1x Open-drain
11: 2x Open-drain
674 00: floating
GPO7 Pull-up/down resistance selection 01: 10k
675 10: 100 k
54 11:1M
. 0: Pull-down
676 GPO7 Pull-up/down selection
1: Pull-up
o ) 0: from matrix
677 GPO7 digital output source selection .
1: from ASM (ASM output to GPO bit[0])
0: disable
678 GPO7 output enable
1: enable
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54 679 00: Push-pull 1x
) . 01: Push-pull 2x
GPOO output mode configuration )
680 10: 1x Open-drain
11: 2x Open-drain
681 00: floating
. . 01: 10 k
GPOO Pull-up/down resistance selection
682 10: 100 k
11:1M
. 0: Pull-down
55 683 GPOO Pull-up/down selection
1: Pull-up
- . 0: from matrix
684 GPOO digital output source selection .
1: from ASM (ASM output to GPO bit[1])
0: disable
685 GPOO output enable
1: enable
686 Reserved
687 00: digital without Schmitt Trigger
. ) ) 01: digital with Schmitt Trigger
GPIO0 input mode configuration .
688 10: low voltage digital in
11: analog IO
689 00: Push-pull 1x
) . 01: Push-pull 2x
GPIOO0 output mode configuration )
690 10: 1x Open-drain
11: 2x Open-drain
56 691 00: floating
. . 01: 10 k
GPIOO0 Pull-up/down resistance selection
692 10: 100 k
11:1M
. 0: Pull-down
693 GPIOO0 Pull-up/down selection
1: Pull-up
694 Reserved
695 Reserved
696 00: digital without Schmitt Trigger
) ) . 01: digital with Schmitt Trigger
GPIO1 input mode configuration o
697 10: low voltage digital in
11: analog |10
698 00: Push-pull 1x
) ) 01: Push-pull 2x
57 GPIO1 output mode configuration .
699 10: 1x Open-drain
11: 2x Open-drain
700 00: floating
. . 01: 10 k
GPIO1 Pull-up/down resistance selection
701 10: 100 k
11:1M
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. 0: Pull-down
702 GPIO1 Pull-up/down selection
57 1: Pull-up
703 Reserved
704 Reserved
705 00: without LATCH
01: normal LATCH
GPIO2 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
706 HIGH)
11: input data 1 LATCH (when LATCH_en is
HIGH)
707 00: digital without Schmitt Trigger
58 _ o 01: digital with Schmitt Trigger
GPIO2 input mode configuration o
708 10: low voltage digital in
11: analog IO
709 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO2 output mode configuration )
710 10: 1x Open-drain
11: 2x Open-drain
711 00: floating
. . 01: 10 k
GPI02 Pull-up/down resistance selection
712 10: 100 k
11:1M
. 0: Pull-down
713 GPIO2 Pull-up/down selection
1: Pull-up
714 00: without LATCH
01: normal LATCH
GPI0 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
715 HIGH)
59 11: input data 1 LATCH (when LATCH_en is
HIGH)
716 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
GPI0 input mode configuration o
717 10: low voltage digital in
11: analog IO
718 00: floating
. . 01: 10 k
GPIO0 Pull-up/down resistance selection
719 10: 100 k
11:1M
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. 0: Pull-down
720 GPI0 Pull-up/down selection
1: Pull-up
721 Reserved
722 00: without LATCH
01: normal LATCH
GPI1 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
723 HIGH)
11: input data 1 LATCH (when LATCH_en is
SA HIGH)
724 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
GPI1 input mode configuration o
725 10: low voltage digital in
11: analog |10
726 00: floating
. . 01: 10 k
GPI1 Pull-up/down resistance selection
727 10: 100 k
11:1 M
. 0: Pull-down
728 GPI1 Pull-up/down selection
1: Pull-up
729 Reserved
730 00: digital in without Schmitt Trigger
01: digital in with Schmitt Trigger
GPI2/SDA input mode configuration (when register [4084] = 1)
731 10: low voltage digital in
5B 11: Reserved
732 00: floating
. . 01: 10 k
GPI2/SDA Pull-up/down resistance selection
733 10: 100 k
11:1 M
. 0: Pull-down
734 GPI2/SDA Pull-up/down selection
1: Pull-up
735 Reserved
736 00: digital in without Schmitt Trigger
01: digital in with Schmitt Trigger
GPI3/SCL input mode configuration (when register [4084] = 1)
37 10: low voltage digital in
11: Reserved
738 00: floating
5C _ ] 01: 10k
GPI3/SCL Pull-up/down resistance selection
739 10: 100 k
11:1 M
. 0: Pull-down
740 GPI3/SCL Pull-up/down selection
1: Pull-up
741 Reserved
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742 00: without LATCH
01: normal LATCH
5C GPI03 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
743 HIGH)
11: input data 1 LATCH (when LATCH_en is
HIGH)
744 00: digital without Schmitt Trigger
. ) ) 01: digital with Schmitt Trigger
GPIO3 input mode configuration o
745 10: low voltage digital in
11: analog IO
746 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO3 output mode configuration .
747 10: 1x Open-drain
5D 11: 2x Open-drain
748 00: floating
. . 01: 10 k
GPIO3 Pull-up/down resistance selection
749 10: 100 k
11:1M
. 0: Pull-down
750 GPIO3 Pull-up/down selection
1: Pull-up

751 Reserved

752 Reserved

753 00: digital without Schmitt Trigger
) ) . 01: digital with Schmitt Trigger
GPI04 input mode configuration o
754 10: low voltage digital in
11: analog IO
755 00: Push-pull 1x
) . 01: Push-pull 2x
GP104 output mode configuration .
SE 756 10: 1x Open-drain
11: 2x Open-drain
757 00: floating
) . 01: 10 k
GPI04 Pull-up/down resistance selection
758 10: 100 k
11:1 M
. 0: Pull-down
759 GPI0O4Pull-up/down selection
1: Pull-up
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760 Reserved
761 00: digital without Schmitt Trigger
. ) ) 01: digital with Schmitt Trigger
GPIOS5 input mode configuration o
762 10: low voltage digital in
11: analog IO
763 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO5 output mode configuration .
5F 764 10: 1x Open-drain
11: 2x Open-drain
765 00: floating
. . 01: 10 k
GPIOS5 Pull-up/down resistance selection
766 10: 100 k
11:1M
. 0: Pull-down
767 GPIO5 Pull-up/down selection
1: Pull-up
768 00: Push-pull 1x
) . 01: Push-pull 2x
GPO1output mode configuration )
769 10: 1x Open-drain
11: 2x Open-drain
770 00: floating
. . 01: 10 k
GPO1 Pull-up/down resistance selection
771 10: 100 k
11:1M
60
. 0: Pull-down
772 GPO1 Pull-up/down selection
1: Pull-up
.- . 0: from matrix
773 GPO1 digital output source selection )
1: from ASM (ASM output to GPO bit[2])
0: disable
774 GPO1 output enable
1: enable
775 00: Push-pull 1x
) . 01: Push-pull 2x
GPO2 output mode configuration .
776 10: 1x Open-drain
11: 2x Open-drain
77 00: floating
. . 01: 10 k
GPO2 Pull-up/down resistance selection
778 10: 100 k
11:1M
61
. 0: Pull-down
779 GPO2 Pull-up/down selection
1: Pull-up
. . 0: from matrix
780 | GPO2 digital output source selection .
1: from ASM (ASM output to GPO bit[3])
0: disable
781 GPO2 output enable
1: enable
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782 00: Push-pull 1x
) . 01: Push-pull 2x
61 GPO3 output mode configuration )
783 10: 1x Open-drain
11: 2x Open-drain
784 00: floating
. . 01: 10 k
GPO3 Pull-up/down resistance selection
785 10: 100 k
11:1M
. 0: Pull-down
786 GPO3 Pull-up/down selection
1: Pull-up
- . 0: from matrix
787 GPO3 digital output source selection .
62 1: from ASM (ASM output to GPO bit[4])
0: disable
788 GPO3 output enable
1: enable
789 00: Push-pull 1x
) . 01: Push-pull 2x
GPO4 output mode configuration )
790 10: 1x Open-drain
11: 2x Open-drain
791 00: floating
. . 01: 10 k
GPO4 Pull-up/down resistance selection
792 10: 100 k
11:1M
. 0: Pull-down
793 GPO4 Pull-up/down selection
1: Pull-up
.- . 0: from matrix
794 GPO4 digital output source selection .
1: from ASM (ASM output to GPO bit[5])
0: disable
795 GPO4 output enable
63 1: enable
796 Reserved
797 00: without LATCH
01: normal LATCH
GPIOG6 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
798 HIGH)
11: input data 1 LATCH (when LATCH_en is
HIGH)
799 00: digital without Schmitt Trigger
) ) . 01: digital with Schmitt Trigger
GPIO6 input mode configuration L
800 10: low voltage digital in
11: analog |10
64 801 00: Push-pull 1x
) ) 01: Push-pull 2x
GPIO6 output mode configuration .
802 10: 1x Open-drain
11: 2x Open-drain
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803 00: floating
. . 01: 10 k
GPIO6 Pull-up/down resistance selection
804 10: 100 k
11:1 M
64 _ 0: Pull-down
805 GPI06 Pull-up/down selection
1: Pull-up
806 Reserved
807 Reserved
808 00: without LATCH
01: normal LATCH
GPIO?7 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
809 HIGH)
11: input data 1 LATCH (when LATCH_en is
HIGH)
810 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
GPIO7 input mode configuration o
811 10: low voltage digital in
65 11: analog 10
812 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO7 output mode configuration .
813 10: 1x Open-drain
11: 2x Open-drain
814 00: floating
. . 01: 10 k
GPIO7 Pull-up/down resistance selection
815 10: 100 k
11:1 M
. 0: Pull-down
816 GPIO7 Pull-up/down selection
1: Pull-up
817 Reserved
818 Reserved
819 00: digital without Schmitt Trigger
) ) . 01: digital with Schmitt Trigger
66 GPIO8 input mode configuration o
820 10: low voltage digital in
11: analog |10
821 00: Push-pull 1x
) . 01: Push-pull 2x
GPI08 output mode configuration .
822 10: 1x Open-drain
11: 2x Open-drain
823 00: floating
. . 01: 10 k
GPIO8 Pull-up/down resistance selection
67 824 10: 100 k
11:1 M
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825 GPI08 Pull-up/down selection

0: Pull-down
1: Pull-up

826 Reserved

827

GP14 digital input LATCH configuration
67 828

00: without LATCH

01: normal LATCH

10: input data 0 LATCH (when LATCH_en is
HIGH)

11: input data 1 LATCH (when LATCH_en is
HIGH)

829

GPI4 input mode configuration
830

00: digital without Schmitt Trigger
01: digital with Schmitt Trigger
10: low voltage digital in

11: analog |10

831

GPI4 Pull-up/down resistance selection
832

00: floating
01: 10 k
10: 100 k
11:1M

833 GPI4 Pull-up/down selection

0: Pull-down
1: Pull-up

834 Reserved

GPI6 input mode configuration

835 00: without LATCH
01: normal LATCH
68 L .
GPI5 digital input LATCH configuration 10: input data 0 LATCH (when LATCH_en is
836 HIGH)
11: input data 1 LATCH (when LATCH_en is
HIGH)
837 00: digital without Schmitt Trigger
) ) ) 01: digital with Schmitt Trigger
GPI5 input mode configuration o
838 10: low voltage digital in
11: analog |10
839 00: floating
. . 01: 10 k
GPI5 Pull-up/down resistance selection
840 10: 100 k
11:1M
. 0: Pull-down
841 GPI5 Pull-up/down selection
1: Pull-up
842 Reserved
69 843 00: digital without Schmitt Trigger

01: digital with Schmitt Trigger

844 10: low voltage digital in
11: analog IO
845 00: floating
. . 01: 10 k
GPI6 Pull-up/down resistance selection
846 10: 100 k
11:1 M
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. 0: Pull-down
69 847 GPI16 Pull-up/down selection
1: Pull-up
848 Reserved
849 00: digital without Schmitt Trigger
. ) . 01: digital with Schmitt Trigger
GPI7 input mode configuration L
850 10: low voltage digital in
11: analog IO
851 00: floating
GPI7 Pull-up/down resistance selection
852 10: 100 k
11:1 M
. 0: Pull-down
853 GPI7 Pull-up/down selection
1: Pull-up
854 Reserved
855 00: digital without Schmitt Trigger
. ) ) 01: digital with Schmitt Trigger
GPIO9 input mode configuration .
856 10: low voltage digital in
11: analog IO
857 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO9 output mode configuration )
858 10: 1x Open-drain
11: 2x Open-drain
6B 859 00: floating
. . 01: 10 k
GPIO9 Pull-up/down resistance selection
860 10: 100 k
11:1M
. 0: Pull-down
861 GPIO9 Pull-up/down selection
1: Pull-up
862 Reserved
863 00: digital without Schmitt Trigger
) ) . 01: digital with Schmitt Trigger
GPIO10 input mode configuration L
864 10: low voltage digital in
11: analog IO
865 00: Push-pull 1x
) . 01: Push-pull 2x
GPI0O10 output mode configuration .
866 10: 1x Open-drain
6C 11: 2x Open-drain
867 00: floating
. ) 01: 10 k
GPIO10 Pull-up/down resistance selection
868 10: 100 k
11:1 M
. 0: Pull-down
869 GPIO10 Pull-up/down selection
1: Pull-up
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870 Reserved
6C
871 00: digital without Schmitt Trigger
) . . 01: digital with Schmitt Trigger
GPIO11 input mode configuration o
872 10: low voltage digital in
11: analog IO
873 00: Push-pull 1x
) . 01: Push-pull 2x
GPIO11 output mode configuration .
874 10: 1x Open-drain
11: 2x Open-drain
6D 875 00: floating
. ) 01: 10 k
GPIO11 Pull-up/down resistance selection
876 10: 100 k
11:1M
. 0: Pull-down
877 GPI011 Pull-up/down selection
1: Pull-up
878 Reserved
879 00: Push-pull 1x
) . 01: Push-pull 2x
GPOS5 output mode configuration )
880 10: 1x Open-drain
11: 2x Open-drain
881 00: floating
. . 01: 10 k
GPOS5 Pull-up/down resistance selection
882 10: 100 k
11:1M
. 0: Pull-down
883 GPOS5 Pull-up/down selection
1: Pull-up
6E
. . 0: from matrix
884 GPOS5 digital output source selection .
1: from ASM (ASM output to GPO bit[6])
0: disable
885 GPOS5 output enable
1: enable
886 00: Push-pull 1x
) . 01: Push-pull 2x
GPOG6 output mode configuration )
887 10: 1x Open-drain
11: 2x Open-drain
888 00: floating
. . 01: 10 k
GPOG6 Pull-up/down resistance selection
889 10: 100 k
11:1M
6F
. 0: Pull-down
890 GPO6 Pull-up/down selection
1: Pull-up
. . 0: from matrix
891 GPOG digital output source selection )
1: from ASM (ASM output to GPO bit[7])
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892

GPO6 output enable

0: disable
1: enable

893

I’C mode selection

0: I2C fast mode +
1: I2C standard/fast mode

6F 894

XTAL Enable and Matrix IN [51] source MUX select

1: xtal enable is controlled by Matrix OUT [78] and
Matrix IN [51] source is from Xtal OSC

0: xtal is powered Down and Matrix IN [51] source
is from GPI4

895

XTAL matrix Enable signal gating

0: matrix enable signal (Matrix OUT [78]) is gated
and xtal is controlled by register [894]

1: matrix enable signal is effective if register [894]
=1 (Matrix OUT [78] = 0 — off, Matrix OUT [78] =
1—on)

896

897

DLY/CNTO Mode Selection

00: DLY

01: one shot

10: frequency det

11: cnt register [913] = 0

898

899

DLY/CNTO edge Mode Selection

00: both edge

01: falling edge

10: rising edge

11: HIGH Level Reset (only in CNT mode)

900

901

902
70

903

DLY/CNTO Clock Source Select

Clock source sel[3:0]
0000: 25M

0001: 25M/4

0010: 2.048M

0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K

0111: 2.048K/8
1000: 2.048K/64
1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT4_END
1110: External

1111: Not used

904

FSMO SET/RST Selection

0: Resetto 0
1: Set to data

905
71

CNTO output pol selection

0: Default Output
1: Inverted Output

906

907

CNTO initial value selection

00: bypass the initial
01: initial O
10: initial 1
11: initial 1
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Bit Description

908

4-bit LUTO or DLY/CNTO selection

0: 4-bit LUTO
1: DLY/CNTO(16bits)

909
71

Wake Sleep Power-down state selection

0: (LOW)
1: (HIGH)

910

Wake Sleep mode selection

0: Default Mode
1: Wake Sleep Mode (registers [897:896] = 11)

911

Keep signal SYNC selection

0: bypass
1: after two DFFs

912

UP signal SYNC selection

0: bypass
1: after two DFFs

913

CNTO DLY EDET FUNCTION Selection

0: normal

1: DLY function edge detection (registers [897:896]
=00)

914

CNTO CNT mode SYNC selection

0: bypass
1: after two DFFs

915

CNT1 CNT mode SYNC selection

0: bypass
1: after two DFFs

916

917

72 918

919

DLY/CNT1 Clock Source Select

Clock source sel[3:0]
0000: 25M

0001: 25M/4

0010: 2.048M

0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K

0111: 2.048K/8
1000: 2.048K/64
1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNTO_END
1110: External

1111: Not used

920

73
921

CNT1 initial value selection

00: bypass the initial
01: initial O
10: initial 1
11: initial 1
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922

923

924

73 925

CNT1 function and edge mode selection

0000: Both Edge Delay

0001: Falling Edge Delay
0010: Rising Edge Delay
0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
0111: Falling Edge Freq Detect
1000: Rising Edge Freq Detect
1001: Both Edge Detect

1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

926

CNT1 output pol selection

0: Default Output
1: Inverted Output

927

3-bit LUT4 or CNT_1 selection

0: 3-bit LUT4
1: DLY/CNT1 (8bits)

928

CNT2 CNT mode SYNC selection

0: bypass; 1: after two DFFs

929

930

931

74
932

DLY/CNT2 Clock Source Select

Clock source sel[3:0]
0000: 25M

0001: 25M/4

0010: 2.048M

0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K

0111: 2.048K/8
1000: 2.048K/64
1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT1_END
1110: External

1111: Not used

933

934

CNT2 initial value selection

00: bypass the initial
01: initial O
10: initial 1
11: initial 1
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74 935

936

937

938

75

CNT2 function and edge mode selection

0000: Both Edge Delay

0001: Falling Edge Delay
0010: Rising Edge Delay
0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
0111: Falling Edge Freq Detect
1000: Rising Edge Freq Detect
1001: Both Edge Detect

1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
register [941] =0

939

CNT2 output pol selection

0: Default Output
1: Inverted Output

940

3-bit LUT5 or CNT_2 selection

0: 3-bit LUT5
1: DLY/CNT2(8bits)

941

CNT2 DLY EDET FUNCTION Selection

0: normal

1: DLY function edge detection (registers
[938:935]=0000/0001/0010)

942

CNT3 CNT mode SYNC selection

0: bypass
1: after two DFFs

943

944

945

76

946

DLY/CNT3 Clock Source Select

Clock source sel[3:0]
0000: 25M

0001: 25M/4

0010: 2.048M

0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K

0111: 2.048K/8
1000: 2.048K/64
1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT2_END
1110: External

1111: Not used
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Byte Bit
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Bit Description

947

948

76

CNT3 initial value selection

00: bypass the initial
01: initial O
10: initial 1
11: initial 1

949

950

951

952

CNT3 function and edge mode selection

0000: Both Edge Delay

0001: Falling Edge Delay
0010: Rising Edge Delay
0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
0111: Falling Edge Freq Detect
1000: Rising Edge Freq Detect
1001: Both Edge Detect

1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

953

CNT3 output pol selection

0: Default Output
1: Inverted Output

954

3-bit LUT6 or CNT_3 selection

0: 3-bit LUT6
1: DLY/CNT3(8bits)

77 955

CNT4 CNT mode SYNC selection

0: bypass
1: after two DFFs

956

957

958

959

DLY/CNT4 Clock Source Select

Clock source sel[3:0]
0000: 25M

0001: 25M/4

0010: 2.048M

0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K

0111: 2.048K/8
1000: 2.048K/64
1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT3_END
1110: External

1111: Not used

960

78
961

CNT4 initial value selection

00: bypass the initial
01: initial O
10: initial 1
11: initial 1
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962 0000: Both Edge Delay
963 0001: Falling Edge Delay
0010: Rising Edge Delay
964 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
. . 0111: Falling Edge Freq Detect
CNT4 function and edge mode selection .
1000: Rising Edge Freq Detect
1001: Both Edge Detect
78 965 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
. 0: Default Output
966 CNT4 output pol selection
1: Inverted Output
. . 0: 3-bit LUT7
967 3-bit LUT7 or CNT_4 selection .
1: DLY/CNT4(8bits)
968 REG_TEST_EN
969 Reserved
970 Reserved
971 Reserved
79
972 Reserved
973 Reserved
974 Reserved
975 Reserved
976 Memory for GPO 0
977 Memory for GPO 1
978 Memory for GPO 2
979 Memory for GPO 3
7A ASM State 0 Output Memory for 8 GPOs
980 Memory for GPO 4
981 Memory for GPO 5
982 Memory for GPO 6
983 Memory for GPO 7
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984 Memory for GPO 0
985 Memory for GPO 1
986 Memory for GPO 2
987 Memory for GPO 3
7B ASM State 1 Output Memory for 8 GPOs
988 Memory for GPO 4
989 Memory for GPO 5
990 Memory for GPO 6
991 Memory for GPO 7
992 Memory for GPO 0
993 Memory for GPO 1
994 Memory for GPO 2
995 Memory for GPO 3
7C ASM State 2 Output Memory for 8 GPOs
996 Memory for GPO 4
997 Memory for GPO 5
998 Memory for GPO 6
999 Memory for GPO 7
1000 Memory for GPO 0
1001 Memory for GPO 1
1002 Memory for GPO 2
1003 Memory for GPO 3
7D ASM State 3 Output Memory for 8 GPOs
1004 Memory for GPO 4
1005 Memory for GPO 5
1006 Memory for GPO 6
1007 Memory for GPO 7
1008 Memory for GPO 0
1009 Memory for GPO 1
1010 Memory for GPO 2
1011 Memory for GPO 3
TE ASM State 4 Output Memory for 8 GPOs
1012 Memory for GPO 4
1013 Memory for GPO 5
1014 Memory for GPO 6
1015 Memory for GPO 7
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1016 Memory for GPO 0
1017 Memory for GPO 1
1018 Memory for GPO 2
1019 Memory for GPO 3
7F ASM State 5 Output Memory for 8 GPOs
1020 Memory for GPO 4
1021 Memory for GPO 5
1022 Memory for GPO 6
1023 Memory for GPO 7
1024 Memory for GPO 0
1025 Memory for GPO 1
1026 Memory for GPO 2
1027 Memory for GPO 3
80 ASM State 6 Output Memory for 8 GPOs
1028 Memory for GPO 4
1029 Memory for GPO 5
1030 Memory for GPO 6
1031 Memory for GPO 7
1032 Memory for GPO 0
1033 Memory for GPO 1
1034 Memory for GPO 2
1035 Memory for GPO 3
81 ASM State 7 Output Memory for 8 GPOs
1036 Memory for GPO 4
1037 Memory for GPO 5
1038 Memory for GPO 6
1039 Memory for GPO 7
1040 Memory for GPO 0
1041 Memory for GPO 1
1042 Memory for GPO 2
1043 Memory for GPO 3
82 ASM State 8 Output Memory for 8 GPOs
1044 Memory for GPO 4
1045 Memory for GPO 5
1046 Memory for GPO 6
1047 Memory for GPO 7
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1048 Memory for GPO 0
1049 Memory for GPO 1
1050 Memory for GPO 2
1051 Memory for GPO 3
83 ASM State 9 Output Memory for 8 GPOs
1052 Memory for GPO 4
1053 Memory for GPO 5
1054 Memory for GPO 6
1055 Memory for GPO 7
1056 Memory for GPO 0
1057 Memory for GPO 1
1058 Memory for GPO 2
1059 Memory for GPO 3
84 ASM State 10 Output Memory for 8 GPOs
1060 Memory for GPO 4
1061 Memory for GPO 5
1062 Memory for GPO 6
1063 Memory for GPO 7
1064 Memory for GPO 0
1065 Memory for GPO 1
1066 Memory for GPO 2
1067 Memory for GPO 3
85 ASM State 11 Output Memory for 8 GPOs
1068 Memory for GPO 4
1069 Memory for GPO 5
1070 Memory for GPO 6
1071 Memory for GPO 7
1072 Memory for Matrix input 0
1073 Memory for Matrix input 1
ASM State 0 Output Memory for Matrix Input
1074 Memory for Matrix input 2
1075 Memory for Matrix input 3
86
1076 Memory for Matrix input O
1077 Memory for Matrix input 1
ASM State 1 Output Memory for Matrix Input
1078 Memory for Matrix input 2
1079 Memory for Matrix input 3
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1080 Memory for Matrix input 0
1081 Memory for Matrix input 1
ASM State 2 Output Memory for Matrix Input
1082 Memory for Matrix input 2
1083 Memory for Matrix input 3
87
1084 Memory for Matrix input 0
1085 Memory for Matrix input 1
ASM State 3 Output Memory for Matrix Input
1086 Memory for Matrix input 2
1087 Memory for Matrix input 3
1088 Memory for Matrix input 0
1089 Memory for Matrix input 1
ASM State 4 Output Memory for Matrix Input
1090 Memory for Matrix input 2
1091 Memory for Matrix input 3
88
1092 Memory for Matrix input 0
1093 Memory for Matrix input 1
ASM State 5 Output Memory for Matrix Input
1094 Memory for Matrix input 2
1095 Memory for Matrix input 3
1096 Memory for Matrix input 0
1097 Memory for Matrix input 1
ASM State 6 Output Memory for Matrix Input
1098 Memory for Matrix input 2
1099 Memory for Matrix input 3
89
1100 Memory for Matrix input 0
1101 Memory for Matrix input 1
ASM State 7 Output Memory for Matrix Input
1102 Memory for Matrix input 2
1103 Memory for Matrix input 3
1104 Memory for Matrix input 0
1105 Memory for Matrix input 1
ASM State 8 Output Memory for Matrix Input
1106 Memory for Matrix input 2
1107 Memory for Matrix input 3
8A
1108 Memory for Matrix input O
1109 Memory for Matrix input 1
ASM State 9 Output Memory for Matrix Input
1110 Memory for Matrix input 2
1111 Memory for Matrix input 3
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1112

1113

1114

1115

ASM State 10 Output Memory for Matrix Input

Memory for Matrix input 0

Memory for Matrix input 1

Memory for Matrix input 2

Memory for Matrix input 3

8B
1116

1117

1118

1119

ASM State 11 Output Memory for Matrix Input

Memory for Matrix input 0

Memory for Matrix input 1

Memory for Matrix input 2

Memory for Matrix input 3

1120

1121

1122

1123

ASM Initial State Selection

0000 — 1011: State 0 — State 11

8C
1124

Reserved

1125

Reserved

1126

Reserved

1127

Reserved

1128

1129

1130

1131
8D

1132

1133

6Bit MATRIX_IN_Setting0

OUTO_Setting0:
REG_MATRIX_IN_SEL[5:0]

1134

1135

1136

1137

1138

1139
8E

6Bit MATRIX_IN_Setting1

OUTO_Setting0:
REG_MATRIX_IN_SEL[11:6]

1140

1141

1142

1143

1144

8F
1145

6Bit MATRIX_IN_Setting2

OUTO_Setting0:
REG_MATRIX_IN_SEL[17:12]
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1146

1147

1148
8F

1149

1150

1151

6Bit MATRIX_IN_Setting3

OUTO_Setting0:
REG_MATRIX_IN_SEL[23:18]

1152

1153

1154

1155

90
1156

1157

6Bit MATRIX_IN_Setting0

OUT1_Setting0:
REG_MATRIX_IN_SEL[5:0]

1158

1159

1160

1161

1162

1163
91

6Bit MATRIX_IN_Setting1

OUT1_Setting0:
REG_MATRIX_IN_SEL[11:6]

1164

1165

1166

1167

1168

1169

6Bit MATRIX_IN_Setting2

OUT1_Setting0:
REG_MATRIX_IN_SEL[17:12]

1170

1171
92

1172

1173

1174

1175

6Bit MATRIX_IN_Setting3

OUT1_Setting0:
REG_MATRIX_IN_SEL[23:18]
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1176
1177
1178 _ ) OUT2_Setting0:
6Bit MATRIX_IN_Setting0
1179 REG_MATRIX_IN_SEL[5:0]
93
1180
1181
1182
1183
1184 , , OUT2_Setting0:
6Bit MATRIX_IN_Setting1
1185 REG_MATRIX_IN_SEL[11:6]
1186
1187
94
1188
1189
1190 _ ) OUT2_Setting0:
6Bit MATRIX_IN_Setting2
1191 REG_MATRIX_IN_SEL[17:12]
1192
1193
1194
1195
95
1196 . . OUT2_Setting0:
6Bit MATRIX_IN_Setting3
1197 REG_MATRIX_IN_SEL[23:18]
1198
1199
1200 00: Settings 0
State0_6BitMatrix_OUTO 01: Settings 1
1201 |4 Settings selection 10: Settings 2
11: Settings 3
1202 00: Settings 0
96 State0_6BitMatrix_OUT1 01: Settings 1
1203 |4 Settings selection 10: Settings 2
11: Settings 3
1204 00: Settings 0
State0_6BitMatrix_OUT2 01: Settings 1
1205 |4 Settings selection 10: Settings 2
11: Settings 3
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1206 00: Settings 0
State1_6BitMatrix_OUTO 01: Settings 1
% 1207 |4 Settings selection 10: Settings 2
11: Settings 3
1208 00: Settings 0
State1_6BitMatrix_OUT1 01: Settings 1
1209 |4 Settings selection 10: Settings 2
11: Settings 3
1210 00: Settings 0
State1_6BitMatrix_OUT2 01: Settings 1
1211 |4 Settings selection 10: Settings 2
11: Settings 3

97
1212 00: Settings 0
State2_6BitMatrix_OUTO 01: Settings 1
1213 |4 Settings selection 10: Settings 2
11: Settings 3
1214 00: Settings 0
State2_6BitMatrix_OUT1 01: Settings 1
1215 |4 Settings selection 10: Settings 2
11: Settings 3
1216 00: Settings 0
State2_6BitMatrix_OUT2 01: Settings 1
1217 |4 Settings selection 10: Settings 2
11: Settings 3
1218 00: Settings 0
State3_6BitMatrix_OUTO 01: Settings 1
1219 |4 Settings selection 10: Settings 2
11: Settings 3

98
1220 00: Settings 0
State3_6BitMatrix_OUT1 01: Settings 1
1221 |4 Settings selection 10: Settings 2
11: Settings 3
1222 00: Settings 0
State3_6BitMatrix_OUT2 01: Settings 1
1223 | 4 Settings selection 10: Settings 2
11: Settings 3
1224 00: Settings 0
State4_6BitMatrix_OUTO0 01: Settings 1
1225 |4 Settings selection 10: Settings 2
11: Settings 3

99
1226 00: Settings 0
State4_6BitMatrix_OUT1 01: Settings 1
1227 |4 Settings selection 10: Settings 2
11: Settings 3
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1228 00: Settings 0
State4_6BitMatrix_OUT2 01: Settings 1
1229 |4 Settings selection 10: Settings 2
11: Settings 3

99
1230 00: Settings 0
State5_6BitMatrix_OUTO 01: Settings 1
1231 |4 Settings selection 10: Settings 2
11: Settings 3
1232 00: Settings 0
State5_6BitMatrix_OUT1 01: Settings 1
1233 | 4 Settings selection 10: Settings 2
11: Settings 3
1234 00: Settings 0
State5_6BitMatrix_OUT2 01: Settings 1
1235 |4 Settings selection 10: Settings 2
11: Settings 3

9A
1236 00: Settings 0
State6_6BitMatrix_OUTO 01: Settings 1
1237 |4 Settings selection 10: Settings 2
11: Settings 3
1238 00: Settings 0
State6_6BitMatrix_OUT1 01: Settings 1
1239 |4 Settings selection 10: Settings 2
11: Settings 3
1240 00: Settings 0
State6_6BitMatrix_OUT2 01: Settings 1
1241 |4 Settings selection 10: Settings 2
11: Settings 3
1242 00: Settings 0
State7_6BitMatrix_OUTO 01: Settings 1
1243 |4 Settings selection 10: Settings 2
11: Settings 3

9B
1244 00: Settings 0
State7_6BitMatrix_OUT1 01: Settings 1
1245 |4 Settings selection 10: Settings 2
11: Settings 3
1246 00: Settings 0
State7_6BitMatrix_OUT2 01: Settings 1
1247 |4 Settings selection 10: Settings 2
11: Settings 3
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1248 00: Settings 0
State8_6BitMatrix_OUTO 01: Settings 1
1249 |4 Settings selection 10: Settings 2
11: Settings 3
1250 00: Settings 0
State8_6BitMatrix_OUT1 01: Settings 1
1251 |4 Settings selection 10: Settings 2
11: Settings 3

9C
1252 00: Settings 0
State8_6BitMatrix_OUT2 01: Settings 1
1253 |4 Settings selection 10: Settings 2
11: Settings 3
1254 00: Settings 0
State9_6BitMatrix_OUTO 01: Settings 1
1255 |4 Settings selection 10: Settings 2
11: Settings 3
1256 00: Settings 0
State9_6BitMatrix_OUT1 01: Settings 1
1257 |4 Settings selection 10: Settings 2
11: Settings 3
1258 00: Settings 0
State9_6BitMatrix_OUT2 01: Settings 1
1259 |4 Settings selection 10: Settings 2
11: Settings 3

9D
1260 00: Settings 0
State10_6BitMatrix_OUTO 01: Settings 1
1261 |4 Settings selection 10: Settings 2
11: Settings 3
1262 00: Settings 0
State10_6BitMatrix_OUT1 01: Settings 1
1263 |4 Settings selection 10: Settings 2
11: Settings 3
1264 00: Settings 0
State10_6BitMatrix_OUT2 01: Settings 1
1265 |4 Settings selection 10: Settings 2
11: Settings 3
1266 00: Settings 0
oE State11_6BitMatrix_OUTO 01: Settings 1
1267 |4 Settings selection 10: Settings 2
11: Settings 3
1268 00: Settings 0
State11_6BitMatrix_OUT1 01: Settings 1
1269 |4 Settings selection 10: Settings 2
11: Settings 3
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Byte

Bit

Bit Name

Bit Description

9E

1270

1271

State11_6BitMatrix_OUT2
4 Settings selection

00: Settings 0
01: Settings 1
10: Settings 2
11: Settings 3

9F

1272

1273

1274

ASM Input Matrix (Signal Source for State 0 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

DM1_1

1275

1276

1277

ASM Input Matrix (Signal Source for State 0 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

DM1_1

1278

1279

A0

1280

ASM Input Matrix (Signal Source for State 0 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1281

1282

1283

ASM Input Matrix (Signal Source for State 0 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1284

1285

1286

ASM Input Matrix (Signal Source for State 0 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

DM1_1
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A0

1287

A1

1288

1289

ASM Input Matrix (Signal Source for State 0 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1290

1291

1292

ASM Input Matrix (Signal Source for State 0 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1293

1294

1295

ASM Input Matrix (Signal Source for State 0 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

A2

1296

1297

1298

ASM Input Matrix (Signal Source for State 0 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1299

1300

1301

ASM Input Matrix (Signal Source for State 0 —State 9 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1302

1303

A3

1304

ASM Input Matrix (Signal Source for State 0 —State 10

Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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A3

1305

1306

1307

ASM Input Matrix (Signal Source for State 0 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1308

ASM Input Matrix (Signal Source for State 1 —State 10
Transition), bit [2]

Note: This bit, along with registers [1343:1342], select the signal
source for State 1 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1309

1310

1311

ASM Input Matrix (Signal Source for State 1 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

A4

1312

1313

1314

ASM Input Matrix (Signal Source for State 1 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1315

1316

1317

ASM Input Matrix (Signal Source for State 1 —State 1 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1318

1319

A5

1320

ASM Input Matrix (Signal Source for State 1 —State 2 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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A5

1321

1322

1323

ASM Input Matrix (Signal Source for State 1 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1324

1325

1326

ASM Input Matrix (Signal Source for State 1 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1327

A6

1328

1329

ASM Input Matrix (Signal Source for State 1 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1330

1331

1332

ASM Input Matrix (Signal Source for State 1 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1333

1334

1335

ASM Input Matrix (Signal Source for State 1 —State 7 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

A7

1336

1337

1338

ASM Input Matrix (Signal Source for State 1 —State 8 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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A7

1339

1340

1341

ASM Input Matrix (Signal Source for State 1 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1342

1343

ASM Input Matrix (Signal Source for State 1 —State 10

Transition), bits [1:0]

Note: These bits, along with register [1308], select the signal

source for State 1 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

A8

1344

1345

1346

ASM Input Matrix (Signal Source for State 2 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1347

1348

1349

ASM Input Matrix (Signal Source for State 2 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1350

1351

A9

1352

ASM Input Matrix (Signal Source for State 2 —State 2 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1353

1354

1355

ASM Input Matrix (Signal Source for State 2 —State 3 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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A9

1356

1357

1358

ASM Input Matrix (Signal Source for State 2 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1359

AA

1360

1361

ASM Input Matrix (Signal Source for State 2 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1362

1363

1364

ASM Input Matrix (Signal Source for State 2 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1365

1366

1367

ASM Input Matrix (Signal Source for State 2 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

AB

1368

1369

1370

ASM Input Matrix (Signal Source for State 2 —State 8 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1371

1372

1373

ASM Input Matrix (Signal Source for State 2 —State 9 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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AB

1374

1375

AC

1376

ASM Input Matrix (Signal Source for State 2 —State 10
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1377

1378

1379

ASM Input Matrix (Signal Source for State 2 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1380

ASM Input Matrix (Signal Source for State 3 —State 10
Transition), bit [2]

Note: This bit, along with registers [1415:1414], select the signal
source for State 3 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1381

1382

1383

ASM Input Matrix (Signal Source for State 3 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

AD

1384

1385

1386

ASM Input Matrix (Signal Source for State 3 —State 0 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1387

1388

1389

ASM Input Matrix (Signal Source for State 3 —State 1 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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AD

1390

1391

AE

1392

ASM Input Matrix (Signal Source for State 3 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1393

1394

1395

ASM Input Matrix (Signal Source for State 3 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1396

1397

1398

ASM Input Matrix (Signal Source for State 3 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1399

AF

1400

1401

ASM Input Matrix (Signal Source for State 3 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1402

1403

1404

ASM Input Matrix (Signal Source for State 3 —State 6 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1405

1406

1407

ASM Input Matrix (Signal Source for State 3 —State 7 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1

R19DS0167EU0100 Rev.1.00
Sep 1, 2025

RENESAS

Page 203



SLG46880-E Datasheet

Address

Byte

Bit

Bit Name

Bit Description

BO

1408

1409

1410

ASM Input Matrix (Signal Source for State 3 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1411

1412

1413

ASM Input Matrix (Signal Source for State 3 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1414

1415

ASM Input Matrix (Signal Source for State 3 —State 10

Transition), bits [1:0]

Note: These bits, along with registers [1380], select the signal

source for State 3 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

B1

1416

1417

1418

ASM Input Matrix (Signal Source for State 4 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1419

1420

1421

ASM Input Matrix (Signal Source for State 4 —State 1 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1422

1423

B2

1424

ASM Input Matrix (Signal Source for State 4 —State 2 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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B2

1425

1426

1427

ASM Input Matrix (Signal Source for State 4 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1428

1429

1430

ASM Input Matrix (Signal Source for State 4 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1431

B3

1432

1433

ASM Input Matrix (Signal Source for State 4 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1434

1435

1436

ASM Input Matrix (Signal Source for State 4 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1437

1438

1439

ASM Input Matrix (Signal Source for State 4 —State 7 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

B4

1440

1441

1442

ASM Input Matrix (Signal Source for State 4 —State 8 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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B4

1443

1444

1445

ASM Input Matrix (Signal Source for State 4 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1446

1447

B5

1448

ASM Input Matrix (Signal Source for State 4 —State 10
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1449

1450

1451

ASM Input Matrix (Signal Source for State 4 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1452

ASM Input Matrix (Signal Source for State 5 —State 10
Transition), bit [2]

Note: This bit, along with registers [1487:1486], select the signal
source for State 5 to State 10 Transition

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1453

1454

1455

ASM Input Matrix (Signal Source for State 5 —State 11
Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

B6

1456

1457

1458

ASM Input Matrix (Signal Source for State 5 —State 0 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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B6

1459

1460

1461

ASM Input Matrix (Signal Source for State 5 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1462

1463

B7

1464

ASM Input Matrix (Signal Source for State 5 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1465

1466

1467

ASM Input Matrix (Signal Source for State 5 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1468

1469

1470

ASM Input Matrix (Signal Source for State 5 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1471

B8

1472

1473

ASM Input Matrix (Signal Source for State 5 —State 5 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1474

1475

1476

ASM Input Matrix (Signal Source for State 5 —State 6 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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Bit Description

B8

1477

1478

1479

ASM Input Matrix (Signal Source for State 5 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

B9

1480

1481

1482

ASM Input Matrix (Signal Source for State 5 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1483

1484

1485

ASM Input Matrix (Signal Source for State 5 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1486

1487

ASM Input Matrix (Signal Source for State 5 —State 10

Transition), bits [1:0]

Note: These bits, along with register [1452], select the signal

source for State 5 to State 10 Transition

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

BA

1488

1489

1490

ASM Input Matrix (Signal Source for State 6 —State 0 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1491

1492

1493

ASM Input Matrix (Signal Source for State 6 —State 1 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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Address

Byte
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Bit Name

Bit Description

BA

1494

1495

BB

1496

ASM Input Matrix (Signal Source for State 6 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1497

1498

1499

ASM Input Matrix (Signal Source for State 6 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1500

1501

1502

ASM Input Matrix (Signal Source for State 6 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1503

BC

1504

1505

ASM Input Matrix (Signal Source for State 6 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1506

1507

1508

ASM Input Matrix (Signal Source for State 6 —State 6 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1509

1510

1511

ASM Input Matrix (Signal Source for State 6 —State 7 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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BD

1512

1513

1514

ASM Input Matrix (Signal Source for State 6 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1515

1516

1517

ASM Input Matrix (Signal Source for State 6 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1518

1519

BE

1520

ASM Input Matrix (Signal Source for State 6 —State 10
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1521

1522

1523

ASM Input Matrix (Signal Source for State 6 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1524

ASM Input Matrix (Signal Source for State 7 —State 10
Transition), bit [2]

Note: This bit, along with registers [1559:1558], select the signal
source for State 7 to State 10 Transition

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1525

1526

1527

ASM Input Matrix (Signal Source for State 7 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

R19DS0167EU0100 Rev.1.00 RENESAS
Sep 1, 2025

Page 210



SLG46880-E Datasheet

Address

Byte

Bit

Bit Name
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BF

1528

1529

1530

ASM Input Matrix (Signal Source for State 7 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1531

1532

1533

ASM Input Matrix (Signal Source for State 7 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1534

1535

Co

1536

ASM Input Matrix (Signal Source for State 7 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1537

1538

1539

ASM Input Matrix (Signal Source for State 7 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1540

1541

1542

ASM Input Matrix (Signal Source for State 7 —State 4 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1543

C1

1544

1545

ASM Input Matrix (Signal Source for State 7 —State 5 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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C1

1546

1547

1548

ASM Input Matrix (Signal Source for State 7 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1549

1550

1551

ASM Input Matrix (Signal Source for State 7 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

C2

1552

1553

1554

ASM Input Matrix (Signal Source for State 7 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1555

1556

1557

ASM Input Matrix (Signal Source for State 7 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1558

1559

ASM Input Matrix (Signal Source for State 7 —State 10

Transition), bits [1:0]

Note: These bits, along with register [1524], select the signal

source for State 7 to State 10 Transition

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

C3

1560

1561

1562

ASM Input Matrix (Signal Source for State 8 —State 0 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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C3

1563

1564

1565

ASM Input Matrix (Signal Source for State 8 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1566

1567

c4

1568

ASM Input Matrix (Signal Source for State 8 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1569

1570

1571

ASM Input Matrix (Signal Source for State 8 —State 3 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1572

1573

1574

ASM Input Matrix (Signal Source for State 8 —State 4 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1575

C5

1576

1577

ASM Input Matrix (Signal Source for State 8 —State 5 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1578

1579

1580

ASM Input Matrix (Signal Source for State 8 —State 6 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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C5

1581

1582

1583

ASM Input Matrix (Signal Source for State 8 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

C6

1584

1585

1586

ASM Input Matrix (Signal Source for State 8 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1587

1588

1589

ASM Input Matrix (Signal Source for State 8 —State 9 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1590

1591

c7

1592

ASM Input Matrix (Signal Source for State 8 —State 10
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1593

1594

1595

ASM Input Matrix (Signal Source for State 8 —State 11
Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1596

ASM Input Matrix (Signal Source for State 9 —State 10
Transition), bit [2]

Note: This bit, along with registers [1631:1630], select the signal
source for State 9 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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C7

1597

1598

1599

ASM Input Matrix (Signal Source for State 9 —State 11

Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

C8

1600

1601

1602

ASM Input Matrix (Signal Source for State 9 —State 0 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1603

1604

1605

ASM Input Matrix (Signal Source for State 9 —State 1 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1606

1607

C9

1608

ASM Input Matrix (Signal Source for State 9 —State 2 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1609

1610

1611

ASM Input Matrix (Signal Source for State 9 —State 3 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1612

1613

1614

ASM Input Matrix (Signal Source for State 9 —State 4 Transition)

000:
001:
010:
011:
100
101:
110:
111:

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

- DM0_0

DMO_1
DM1_0
DM1_1
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C9

1615

CA

1616

1617

ASM Input Matrix (Signal Source for State 9 —State 5 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1618

1619

1620

ASM Input Matrix (Signal Source for State 9 —State 6 Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1621

1622

1623

ASM Input Matrix (Signal Source for State 9 —State 7 Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

CB

1624

1625

1626

ASM Input Matrix (Signal Source for State 9 —State 8 Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1627

1628

1629

ASM Input Matrix (Signal Source for State 9 —State 9 Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1630

1631

ASM Input Matrix (Signal Source for State 9 —State 10

Transition), bits [1:0]

Note: These bits, along with register [1596], select the signal

source for State 9 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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cc

1632

1633

1634

ASM Input Matrix (Signal Source for State 10 —State 0
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1635

1636

1637

ASM Input Matrix (Signal Source for State 10 —State 1
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1638

1639

CD

1640

ASM Input Matrix (Signal Source for State 10 —State 2
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1641

1642

1643

ASM Input Matrix (Signal Source for State 10 —State 3
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1644

1645

1646

ASM Input Matrix (Signal Source for State 10 —State 4
Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1647

CE

1648

1649

ASM Input Matrix (Signal Source for State 10 —State 5
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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CE

1650

1651

1652

ASM Input Matrix (Signal Source for State 10 —State 6
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1653

1654

1655

ASM Input Matrix (Signal Source for State 10 —State 7
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

CF

1656

1657

1658

ASM Input Matrix (Signal Source for State 10 —State 8
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1659

1660

1661

ASM Input Matrix (Signal Source for State 10 —State 9
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1662

1663

DO

1664

ASM Input Matrix (Signal Source for State 10 —State 10
Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1665

1666

1667

ASM Input Matrix (Signal Source for State 10 —State 11
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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Address

Byte

Bit

Bit Name

Bit Description

DO

1668

ASM Input Matrix (Signal Source for State 11 —State 10

Transition), bit [2]

Note: This bit, along with registers [1703:1702], select the signal

source for State 11 to State 10 Transition

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1669

1670

1671

ASM Input Matrix (Signal Source for State 11 —State 11

Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

D1

1672

1673

1674

ASM Input Matrix (Signal Source for State 11 —State 0

Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1675

1676

1677

ASM Input Matrix (Signal Source for State 11 —State 1

Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

1678

1679

D2

1680

ASM Input Matrix (Signal Source for State 11 —State 2

Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1681

1682

1683

ASM Input Matrix (Signal Source for State 11 —State 3

Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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Address

Byte

Bit

Bit Name

Bit Description

D2

1684

1685

1686

ASM Input Matrix (Signal Source for State 11 —State 4
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1687

D3

1688

1689

ASM Input Matrix (Signal Source for State 11 —State 5
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1

1690

1691

1692

ASM Input Matrix (Signal Source for State 11 —State 6
Transition)

000:
001:
010:
011:
100:
101:
110:
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

DM1_0

: DM1_1

1693

1694

1695

ASM Input Matrix (Signal Source for State 11 —State 7
Transition)

000:
001:
010:
011:
100:
101:
110
111

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO_0

DMO_1

: DM1_0
: DM1_1

D4

1696

1697

1698

ASM Input Matrix (Signal Source for State 11 —State
8Transition)

000:
001:
010:
011:
100
101:
110
111

VSS

6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2

: DM0_0

DMO_1

: DM1_0
: DM1_1

1699

1700

1701

ASM Input Matrix (Signal Source for State 11 —State 9
Transition)

000:
001:
010:
011:
100:
101:
110:
111:

VSS
6Bit_Matrix_OUTO
6Bit_Matrix_OUT1
6Bit_Matrix_OUT2
DMO0_0

DMO_1

DM1_0

DM1_1
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Address

Byte

Bit

Bit Name

Bit Description

D4

1702

1703

ASM Input Matrix (Signal Source for State 11 —State 10
Transition), bits [1:0]

Note: These bits, along with register [1668], select the signal
source for State 11 to State 10 Transition

000: VSS

001: 6Bit_Matrix_OUTO
010: 6Bit_Matrix_OUT1
011: 6Bit_Matrix_OUT2
100: DM0_0

101: DMO_1

110: DM1_0

111: DM1_1

D5

1704

1705

1706

1707

1708

1709

DMO0_0 Configuration Register 0
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

1710

1711

D6

1712

1713

1714

1715

DMO_0 Configuration Register 0
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

1716

1717

1718

1719

D7

1720

1721

DMO_0 Configuration Register 0
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

1722

1723

1724

1725

1726

1727

DMO_0 Configuration Register 0
DLY input from matrix

DM Delay input
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Address
Bit Name Bit Description
Byte Bit
1728 REG_VAL_LUT3[0]
1729 REG_VAL_LUT3[1]
1730 REG_VAL_LUT3[2]
D8 1731 DMO0_0 Configuration Register 0 REG_VAL_LUT3[3]
1732 |Data of 3-bit LUT REG_VAL_LUT3[4]
1733 REG_VAL_LUT3[5]
1734 REG_VAL_LUT3[6]
1735 REG_VAL_LUT3[7]
1736 REG_VAL_LUT2[0]
1737 DMO_0 Configuration Register 0 REG_VAL_LUT2[1]
1738 | Data of 2-bit LUT REG_VAL_LUT2[2]
1739 REG_VAL_LUT2[3]
1740 Clock source sel[3:0]
1741 0000: 25M
0001: 25M/4
1742 0010: 2.048M
0011: 2.048M/8
D9 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DMO_0 Configuration Register 0
] 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
1743 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
1744
1745
1746
1747 DMO_0 Configuration Register 0
DA Data[7:0]
1748 | Data of Delay
1749
1750
1751
1752 00: bypass the initial
DB DMO_0 Configuration Register 0 01: initial O
1753 | DLY input initial selection 10: initial 1
11: initial 1
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1762 DMO_0 Configuration Register 1
1763 INO of 3-bit LUT

DC
1764

1765

Address
Bit Name Bit Description
Byte Bit
1754 0000: Both Edge Delay
1755 0001: Falling Edge Delay
0010: Rising Edge Delay
1756 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 0 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
DB 1757 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
1758 DMO_0 Configuration Register 0 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
1750 DMO0_0 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
1760
1761

REG_MATRIX_LUT3_INO_SEL[5:0]

1766

1767

1768 | DM0_0 Configuration Register 1
1769 IN1 of 3-bit LUT

1770

1771

REG_MATRIX_LUT3_IN1_SEL[5:0]

DD
1772

1773

1774 DMO_0 Configuration Register 1

1775 | IN2 of 3-bit LUT

1776
DE

1777

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
1778
1779
1780 DMO_0 Configuration Register 1 .
DE ; . DM Delay input
1781 DLY input from matrix
1782
1783
1784 REG_VAL_LUT3[0]
1785 REG_VAL_LUT3[1]
1786 REG_VAL_LUT3[2]
BE 1787 DMO_0 Configuration Register 1 REG_VAL_LUT3[3]
1788 | Data of 3-bit LUT REG_VAL_LUT3[4]
1789 REG_VAL_LUT3[5]
1790 REG_VAL_LUT3[6]
1791 REG_VAL_LUT3[7]
1792 REG_VAL_LUT2[0]
1793 DMO_0 Configuration Register 1 REG_VAL_LUTZ[1]
1794 |Data of 2-bit LUT REG_VAL_LUT2[2]
1795 REG_VAL_LUT2[3]
1796 Clock source sel[3:0]
1797 0000: 25M
0001: 25M/4
1798 0010: 2.048M
0011: 2.048M/8
EO 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DMO_0 Configuration Register 1
i 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
1799 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
1800
1801
1802
1803 DMO_0 Configuration Register 1
E1 Data[7:0]
1804 | Data of Delay
1805
1806
1807
1808 00: bypass the initial
DMO_0 Configuration Register 1 01: initial O
1809 | DLY input initial selection 10: initial 1
11: initial 1
1810 0000: Both Edge Delay
1811 0001: Falling Edge Delay
0010: Rising Edge Delay
1812 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO0_0 Configuration Register 1 0111: Falling Edge Freq Detect
E2 DLY/CNT Function selection 1000 Rising Edge Freq Detect
1001: Both Edge Detect
1813 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
1814 DMO_0 Configuration Register 1 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
1815 DMO_0 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
1816
1817
1818 DMO_0 Configuration Register 2
E3 ) REG_MATRIX_LUT3_INO_SEL[5:0]
1819 INO of 3-bit LUT
1820
1821
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Address
Bit Name Bit Description
Byte Bit
1822
E3
1823
1824 DMO_0 Configuration Register 2
) REG_MATRIX_LUT3_IN1_SEL[5:0]
1825 IN1 of 3-bit LUT
1826
1827
E4
1828
1829
1830 DMO0_0 Configuration Register 2
) REG_MATRIX_LUT3_IN2_SEL[5:0]
1831 IN2 of 3-bit LUT
1832
1833
1834
1835
E5
1836 DMO_0 Configuration Register 2 .
- . DM Delay input
1837 | DLY input from matrix
1838
1839
1840 REG_VAL_LUT3[0]
1841 REG_VAL_LUT3[1]
1842 REG_VAL_LUT3[2]
£ 1843 | pM0_0 Configuration Register 2 REG_VAL_LUT3[3]
1844 | Data of 3-bit LUT REG_VAL_LUT3[4]
1845 REG_VAL_LUT3[5]
1846 REG_VAL_LUT3[6]
1847 REG_VAL_LUT3[7]
1848 REG_VAL_LUT2[0]
E7 1849 DMO_0 Configuration Register 2 REG_VAL_LUTZ[1]
1850 | Data of 2-bit LUT REG_VAL_LUT2[2]
1851 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
1852 Clock source sel[3:0]
1853 0000: 25M
0001: 25M/4
1854 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DMO_0 Configuration Register 2
E7 . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
1855 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
1856
1857
1858
1859 DMO_0 Configuration Register 2
E8 Data[7:0]
1860 | Data of Delay
1861
1862
1863
1864 00: bypass the initial
DMO_0 Configuration Register 2 01: initial O
1865 | DLY input initial selection 10: initial 1
11: initial 1
1866 0000: Both Edge Delay
1867 0001: Falling Edge Delay
0010: Rising Edge Delay
1868 0011: Both Edge One Shot
0100: Falling Edge One Shot
E9 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 2 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
1869 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

R19DS0167EU0100 Rev.1.00

Sep 1, 2025

RENESAS

Page 227



SLG46880-E Datasheet

Address
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Bit Description

1870
E9

DMO0_0 Configuration Register 2
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

1871

DMO_0 Configuration Register 2
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

1872

1873

1874

1875
EA

1876

1877

DMO0_0 Configuration Register 3
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

1878

1879

1880

1881

1882

1883
EB

DMO_0 Configuration Register 3
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

1884

1885

1886

1887

1888

1889

DMO0_0 Configuration Register 3
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

1890

1891
EC

1892

1893

1894

1895

DMO_0 Configuration Register 3
DLY input from matrix

DM Delay input

1896

1897

1898

1899

ED
1900

1901

1902

1903

DMO_0 Configuration Register 3
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
1904 REG_VAL_LUT2[0]
1905 DMO_0 Configuration Register 3 REG_VAL_LUT2[1]
1906 | Data of 2-bit LUT REG_VAL_LUT2[2]
1907 REG_VAL_LUT2[3]
1908 Clock source sel[3:0]
1909 0000: 25M
0001: 25M/4
1910 0010: 2.048M
0011: 2.048M/8
EE 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DMO_0 Configuration Register 3
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
1911 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
1912
1913
1914
1915 DMO_0 Configuration Register 3
EF Data[7:0]
1916 | Data of Delay
1917
1918
1919
1920 00: bypass the initial
Fo DMO_0 Configuration Register 3 01: initial O
1921 DLY input initial selection 10: initial 1
11: initial 1
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1930 DMO0_0 Configuration Register 4
1931 INO of 3-bit LUT

F1
1932

1933

Address
Bit Name Bit Description
Byte Bit
1922 0000: Both Edge Delay
1923 0001: Falling Edge Delay
0010: Rising Edge Delay
1924 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 3 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
FO 1925 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
1926 DMO_0 Configuration Register 3 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
1927 DMO_0 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
1928
1929

REG_MATRIX_LUT3_INO_SEL[5:0]

1934

1935

1936 | DM0_0 Configuration Register 4
1937 IN1 of 3-bit LUT

1938

1939

REG_MATRIX_LUT3_IN1_SEL[5:0]

F2
1940

1941

1942 DMO_0 Configuration Register 4
1943 IN2 of 3-bit LUT

1944
F3

1945

REG_MATRIX_LUT3_IN2_SEL[5:0]

R19DS0167EU0100 Rev.1.00
Sep 1, 2025

RENESAS

Page 230



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
1946
1947
1948 DMO_0 Configuration Register 4 .
F3 - . DM Delay input
1949 | DLY input from matrix
1950
1951
1952 REG_VAL_LUT3[0]
1953 REG_VAL_LUT3[1]
1954 REG_VAL_LUT3[2]
Fa 1955 DMO_0 Configuration Register 4 REG_VAL_LUT3[3]
1956 | Data of 3-bit LUT REG_VAL_LUT3[4]
1957 REG_VAL_LUT3[5]
1958 REG_VAL_LUT3[6]
1959 REG_VAL_LUT3[7]
1960 REG_VAL_LUT2[0]
1961 DMO_0 Configuration Register 4 REG_VAL_LUTZ[1]
1962 | Data of 2-bit LUT REG_VAL_LUT2[2]
1963 REG_VAL_LUT2[3]
1964 Clock source sel[3:0]
1965 0000: 25M
0001: 25M/4
1966 0010: 2.048M
0011: 2.048M/8
F5 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DMO_0 Configuration Register 4
i 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
1967 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Byte Bit
1968
1969
1970
1971 DMO_0 Configuration Register 4
F6 Data[7:0]
1972 | Data of Delay
1973
1974
1975
1976 00: bypass the initial
DMO0_0 Configuration Register 4 01: initial O
1977 | DLY input initial selection 10: initial 1
11: initial 1
1978 0000: Both Edge Delay
1979 0001: Falling Edge Delay
0010: Rising Edge Delay
1980 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
0111: Falling Edge Freq Detect
. . . 1000: Rising Edge Freq Detect
DMO_0 Configuration Register 4
F7 . i 1001: Both Edge Detect
DLY/CNT Function selection )
1010: Falling Edge Detect
1981 1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
1982 DMO_0 Configuration Register 4 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
1983 DMO_0 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
1984
1985
1986 DMO0_0 Configuration Register 5
F8 . REG_MATRIX_LUT3_INO_SEL[5:0]
1987 INO of 3-bit LUT
1988
1989
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Address
Bit Name Bit Description
Byte Bit
1990
F8
1991
1992 DMO_0 Configuration Register 5
) REG_MATRIX_LUT3_IN1_SEL[5:0]
1993 IN1 of 3-bit LUT
1994
1995
F9
1996
1997
1998 DMO0_0 Configuration Register 5
) REG_MATRIX_LUT3_IN2_SEL[5:0]
1999 IN2 of 3-bit LUT
2000
2001
2002
2003
FA
2004 DMO_0 Configuration Register 5 )
- . DM Delay input
2005 |DLY input from matrix
2006
2007
2008 REG_VAL_LUT3[0]
2009 REG_VAL_LUT3[1]
2010 REG_VAL_LUT3[2]
FB 2011 | pM0_0 Configuration Register 5 REG_VAL_LUT3[3]
2012 | Data of 3-bit LUT REG_VAL_LUT3[4]
2013 REG_VAL_LUT3[5]
2014 REG_VAL_LUT3[6]
2015 REG_VAL_LUT3[7]
2016 REG_VAL_LUT2[0]
G 2017 DMO0_0 Configuration Register 5 REG_VAL_LUTZ[1]
2018 | Data of 2-bit LUT REG_VAL_LUT2[2]
2019 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2020 Clock source sel[3:0]
2021 0000: 25M
0001: 25M/4
2022 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DMO_0 Configuration Register 5
FC . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2023 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2024
2025
2026
2027 DMO_0 Configuration Register 5
FD Data[7:0]
2028 | Data of Delay
2029
2030
2031
2032 00: bypass the initial
DMO_0 Configuration Register 5 01: initial O
2033 | DLY inputinitial selection 10: initial 1
11: initial 1
2034 0000: Both Edge Delay
2035 0001: Falling Edge Delay
0010: Rising Edge Delay
2036 0011: Both Edge One Shot
0100: Falling Edge One Shot
FE 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_0 Configuration Register 5 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2037 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
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Address
Bit Name Bit Description
Byte Bit
2038 DMO_0 Configuration Register 5 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
FE
2039 DMO_0 Configuration Register 5 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2040 |Reserved
2041 | Reserved
2042 |Reserved
2043 |Reserved
FF
2044 | Reserved
2045 |Reserved
2046 |Reserved
2047 | Reserved
2048
2049
2050 DMO_1 Configuration Register 0
) REG_MATRIX_LUT3_INO_SEL[5:0]
2051 INO of 3-bit LUT
100
2052
2053
2054
2055
2056 | pM0_1 Configuration Register 0
) REG_MATRIX_LUT3_IN1_SEL[5:0]
2057 IN1 of 3-bit LUT
2058
2059
101
2060
2061
2062 DMO_1 Configuration Register 0
) REG_MATRIX_LUT3_IN2_SEL[5:0]
2063 IN2 of 3-bit LUT
2064
2065
2066
2067
102
2068 | pM0_1 Configuration Register 0 ,
. . DM Delay input
2069 | DLY input from matrix
2070
2071
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Address
Bit Name Bit Description
Byte Bit
2072 REG_VAL_LUT3[0]
2073 REG_VAL_LUT3[1]
2074 REG_VAL_LUT3[2]
103 2075 DMO_1 Configuration Register 0 REG_VAL_LUT3[3]
2076 | Data of 3-bit LUT REG_VAL_LUT3[4]
2077 REG_VAL_LUT3[5]
2078 REG_VAL_LUT3[6]
2079 REG_VAL_LUT3[7]
2080 REG_VAL_LUT2[0]
2081 DMO_1 Configuration Register 0 REG_VAL_LUT2[1]
2082 |Data of 2-bit LUT REG VAL _LUT2[2]
2083 REG_VAL_LUTZ2[3]
2084 Clock source sel[3:0]
2085 0000: 25M
0001: 25M/4
2086 0010: 2.048M
0011: 2.048M/8
104 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DMO_1 Configuration Register 0
i 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2087 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2088
2089
2090
2091 | pMO_1 Configuration Register 0
105 Data[7:0]
2092 | Data of Delay
2093
2094
2095
2096 00: bypass the initial
106 DMO_1 Configuration Register 0 01: initial O
2097 | DLY inputinitial selection 10: initial 1
11: initial 1
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2106 DMO_1 Configuration Register 1
2107 INO of 3-bit LUT

107
2108

2109

Address
Bit Name Bit Description
Byte Bit
2098 0000: Both Edge Delay
2099 0001: Falling Edge Delay
0010: Rising Edge Delay
2100 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 0 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
106 2101 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2102 DMO_1 Configuration Register 0 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2103 DMO_1 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2104
2105

REG_MATRIX_LUT3_INO_SEL[5:0]

2110

2111

2112 | DM0_1 Configuration Register 1
2113 IN1 of 3-bit LUT

2114

2115

REG_MATRIX_LUT3_IN1_SEL[5:0]

108
2116

2117

2118 DMO_1 Configuration Register 1
2119 IN2 of 3-bit LUT

2120
109

2121

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
2122
2123
2124 DMO_1 Configuration Register 1 )
109 - . DM Delay input
2125 | DLY input from matrix
2126
2127
2128 REG_VAL_LUT3[0]
2129 REG_VAL_LUT3[1]
2130 REG_VAL_LUT3[2]
10A 2131 DMO_1 Configuration Register 1 REG_VAL_LUT3[3]
2132 | Dataof 3-bit LUT REG_VAL_LUT3[4]
2133 REG_VAL_LUT3[5]
2134 REG_VAL_LUT3[6]
2135 REG_VAL_LUT3[7]
2136 REG_VAL_LUT2[0]
2137 DMO_1 Configuration Register 1 REG_VAL_LUTZ[1]
213g | Data of 2-bit LUT REG_VAL_LUT2[2]
2139 REG_VAL_LUT2[3]
2140 Clock source sel[3:0]
2141 0000: 25M
0001: 25M/4
2142 0010: 2.048M
0011: 2.048M/8
10B 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DMO_1 Configuration Register 1
i 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2143 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
2144
2145
2146
2147 DMO_1 Configuration Register 1
10C Data[7:0]
2148 | Data of Delay
2149
2150
2151
2152 00: bypass the initial
DMO_1 Configuration Register 1 01: initial O
2153 | DLY input initial selection 10: initial 1
11: initial 1
2154 0000: Both Edge Delay
2155 0001: Falling Edge Delay
0010: Rising Edge Delay
2156 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 1 0111: Falling Edge Freq Detect
10D DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2157 . .
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2158 DMO_1 Configuration Register 1 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2159 DMO_1 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2160
2161
2162 DMO_1 Configuration Register 2
10E ) REG_MATRIX_LUT3_INO_SEL[5:0]
2163 INO of 3-bit LUT
2164
2165
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Address
Bit Name Bit Description
Byte Bit
2166
10E
2167
2168 DMO_1 Configuration Register 2
) REG_MATRIX_LUT3_IN1_SEL[5:0]
2169 IN1 of 3-bit LUT
2170
2171
10F
2172
2173
2174 DMO_1 Configuration Register 2
) REG_MATRIX_LUT3_IN2_SEL[5:0]
2175 IN2 of 3-bit LUT
2176
2177
2178
2179
110
2180 DMO_1 Configuration Register 2 )
. . DM Delay input
2181 DLY input from matrix
2182
2183
2184 REG_VAL_LUT3[0]
2185 REG_VAL_LUT3[1]
2186 REG_VAL_LUT3[2]
» 2187 | DMO_1 Configuration Register 2 REG_VAL_LUT3[3]
21gg | Data of 3-bit LUT REG_VAL_LUT3[4]
2189 REG_VAL_LUT3[5]
2190 REG_VAL_LUT3[6]
2191 REG_VAL_LUT3[7]
2192 REG_VAL_LUT2[0]
112 2193 DMO_1 Configuration Register 2 REG_VAL_LUTZ[1]
2194 | Data of 2-bit LUT REG_VAL_LUT2[2]
2195 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2196 Clock source sel[3:0]
2197 0000: 25M
0001: 25M/4
2198 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DMO_1 Configuration Register 2
112 . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2199 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2200
2201
2202
2203 DMO_1 Configuration Register 2
113 Data[7:0]
2204 | Data of Delay
2205
2206
2207
2208 00: bypass the initial
DMO_1 Configuration Register 2 01: initial O
2209 | DLY inputinitial selection 10: initial 1
11: initial 1
2210 0000: Both Edge Delay
2211 0001: Falling Edge Delay
0010: Rising Edge Delay
2212 0011: Both Edge One Shot
0100: Falling Edge One Shot
114 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 2 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2213 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
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Address

Byte Bit

Bit Name

Bit Description

2214
114

DMO_1 Configuration Register 2
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

2215

DMO_1 Configuration Register 2
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

2216

2217

2218

2219
115

2220

2221

DMO_1 Configuration Register 3
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

2222

2223

2224

2225

2226

2227
116

DMO_1 Configuration Register 3
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

2228

2229

2230

2231

2232

2233

DMO_1 Configuration Register 3
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

2234

2235

2236

2237

2238

2239

DMO_1 Configuration Register 3
DLY input from matrix

DM Delay input

2240

2241

2242

2243

118
2244

2245

2246

2247

DMO_1 Configuration Register 3
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
2248 REG_VAL_LUT2[0]
2249 DMO_1 Configuration Register 3 REG_VAL_LUTZ[1]
2250 | Data of 2-bit LUT REG_VAL_LUT2[2]
2251 REG_VAL_LUT2[3]
2252 Clock source sel[3:0]
2953 0000: 25M
0001: 25M/4
2254 0010: 2.048M
0011: 2.048M/8
119 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DMO_1 Configuration Register 3
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2255 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2256
2257
2258
2259 DMO_1 Configuration Register 3
1A Data[7:0]
2060 | Data of Delay
2261
2262
2263
2264 00: bypass the initial
118 DMO_1 Configuration Register 3 01: initial O
2265 | DLY input initial selection 10: initial 1
11: initial 1
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DMO_1 Configuration Register 4
2275 INO of 3-bit LUT

11C
2276

2277

Address
Bit Name Bit Description
Byte Bit
2266 0000: Both Edge Delay
2267 0001: Falling Edge Delay
0010: Rising Edge Delay
2268 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 3 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2269 . .
11B 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2970 DMO_1 Configuration Register 3 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
9971 DMO_1 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2272
2273
2274

REG_MATRIX_LUT3_INO_SEL[5:0]

2278

2279

2280 | pM0_1 Configuration Register 4
2281 IN1 of 3-bit LUT

2282

2283

REG_MATRIX_LUT3_IN1_SEL[5:0]

11D
2284

2285

2286 DMO_1 Configuration Register 4
2287 | IN2 of 3-bit LUT

2288
1E

2289

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
2290
2291
2292 DMO_1 Configuration Register 4 )
11E - . DM Delay input
2293 | DLY input from matrix
2294
2295
2296 REG_VAL_LUT3[0]
2297 REG_VAL_LUT3[1]
2298 REG_VAL_LUT3[2]
11E 2299 DMO_1 Configuration Register 4 REG_VAL_LUT3[3]
2300 |Data of 3-bit LUT REG VAL _LUT3[4]
2301 REG_VAL_LUT3[5]
2302 REG_VAL_LUT3[6]
2303 REG_VAL_LUT3[7]
2304 REG_VAL_LUT2[0]
2305 DMO_1 Configuration Register 4 REG_VAL_LUTZ[1]
2306 | Data of 2-bit LUT REG_VAL_LUT2[2]
2307 REG_VAL_LUT2[3]
2308 Clock source sel[3:0]
2309 0000: 25M
0001: 25M/4
2310 0010: 2.048M
0011: 2.048M/8
120 0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DMO_1 Configuration Register 4
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2311 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
2312
2313
2314
2315 DMO_1 Configuration Register 4
121 Data[7:0]
2316 | Data of Delay
2317
2318
2319
2320 00: bypass the initial
DMO_1 Configuration Register 4 01: initial O
2321 DLY input initial selection 10: initial 1
11: initial 1
2322 0000: Both Edge Delay
2323 0001: Falling Edge Delay
0010: Rising Edge Delay
2324 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 4 0111: Falling Edge Freq Detect
122 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2325 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2396 DMO_1 Configuration Register 4 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
9307 DMO_1 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2328
2329
2330 DMO_1 Configuration Register 5
123 ) REG_MATRIX_LUT3_INO_SEL[5:0]
2331 INO of 3-bit LUT
2332
2333
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Address
Bit Name Bit Description
Byte Bit
2334
123
2335
2336 DMO_1 Configuration Register 5
) REG_MATRIX_LUT3_IN1_SEL[5:0]
2337 IN1 of 3-bit LUT
2338
2339
124
2340
2341
2342 DMO_1 Configuration Register 5
) REG_MATRIX_LUT3_IN2_SEL[5:0]
2343 IN2 of 3-bit LUT
2344
2345
2346
2347
125
2348 DMO_1 Configuration Register 5 )
- . DM Delay input
2349 | DLY input from matrix
2350
2351
2352 REG_VAL_LUT3[0]
2353 REG_VAL_LUT3[1]
2354 REG_VAL_LUT3[2]
1% 2355 | DM0_1 Configuration Register 5 REG_VAL_LUT3[3]
2356 | Data of 3-bit LUT REG_VAL_LUT3[4]
2357 REG_VAL_LUT3[5]
2358 REG_VAL_LUT3[6]
2359 REG_VAL_LUT3[7]
2360 REG_VAL_LUT2[0]
197 2361 DMO_1 Configuration Register 5 REG_VAL_LUTZ[1]
2362 | Data of 2-bit LUT REG_VAL_LUT2[2]
2363 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2364 Clock source sel[3:0]
2365 0000: 25M
0001: 25M/4
2366 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DMO_1 Configuration Register 5
127 . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2367 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2368
2369
2370
2371 DMO_1 Configuration Register 5
128 Data[7:0]
2372 | Data of Delay
2373
2374
2375
2376 00: bypass the initial
DMO_1 Configuration Register 5 01: initial O
2377 | DLY input initial selection 10: initial 1
11: initial 1
2378 0000: Both Edge Delay
2379 0001: Falling Edge Delay
0010: Rising Edge Delay
2380 0011: Both Edge One Shot
0100: Falling Edge One Shot
129 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DMO_1 Configuration Register 5 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2381 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
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Address

Byte Bit

Bit Name

Bit Description

2382
129

DMO_1 Configuration Register 5
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

2383

DMO_1 Configuration Register 5
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

2384

2385

2386

2387
12A

2388

2389

DM1_0 Configuration Register 0
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

2390

2391

2392

2393

2394

2395
12B

DM1_0 Configuration Register 0
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

2396

2397

2398

2399

2400

2401

DM1_0 Configuration Register 0
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

2402

2403
12C

2404

2405

2406

2407

DM1_0 Configuration Register 0
DLY input from matrix

DM Delay input

2408

2409

2410

2411

12D
2412

2413

2414

2415

DM1_0 Configuration Register 0
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
2416 REG_VAL_LUT2[0]
2417 | DM1_0 Configuration Register 0 REG_VAL_LUT2[1]
241g | Data of 2-bit LUT REG_VAL_LUT2[2]
2419 REG_VAL_LUT2[3]
2420 Clock source sel[3:0]
2421 0000: 25M
0001: 25M/4
2422 0010: 2.048M
0011: 2.048M/8
12E 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DM1_0 Configuration Register 0
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2423 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2424
2425
2426
2427 DM1_0 Configuration Register 0
12F Data[7:0]
2428 | Data of Delay
2429
2430
2431
2432 00: bypass the initial
130 DM1_0 Configuration Register 0 01: initial O
2433 | DLY input initial selection 10: initial 1
11: initial 1
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DM1_0 Configuration Register 1
2443 INO of 3-bit LUT

131
2444

2445

Address
Bit Name Bit Description
Byte Bit
2434 0000: Both Edge Delay
2435 0001: Falling Edge Delay
0010: Rising Edge Delay
2436 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 0 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2437 . ;
130 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2438 DM1_0 Configuration Register 0 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2439 DM1_0 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2440
2441
2442

REG_MATRIX_LUT3_INO_SEL[5:0]

2446

2447

2448 | DM1_0 Configuration Register 1
2449 IN1 of 3-bit LUT

2450

2451

REG_MATRIX_LUT3_IN1_SEL[5:0]

132
2452

2453

2454 DM1_0 Configuration Register 1
2455 | IN2 of 3-bit LUT

2456
133

2457

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
2458
2459
2460 DM1_0 Configuration Register 1 )
133 - . DM Delay input
2461 DLY input from matrix
2462
2463
2464 REG_VAL_LUT3[0]
2465 REG_VAL_LUT3[1]
2466 REG_VAL_LUT3[2]
134 2467 DM1_0 Configuration Register 1 REG_VAL_LUT3[3]
2468 | Data of 3-bit LUT REG_VAL_LUT3[4]
2469 REG_VAL_LUT3[5]
2470 REG_VAL_LUT3[6]
2471 REG_VAL_LUT3[7]
2472 REG_VAL_LUT2[0]
2473 DM1_0 Configuration Register 1 REG_VAL_LUTZ[1]
2474 | Data of 2-bit LUT REG_VAL_LUT2[2]
2475 REG_VAL_LUT2[3]
2476 Clock source sel[3:0]
2477 0000: 25M
0001: 25M/4
2478 0010: 2.048M
0011: 2.048M/8
135 0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DM1_0 Configuration Register 1
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2479 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External

R19DS0167EU0100 Rev.1.00
Sep 1, 2025

RENESAS

Page 252



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
2480
2481
2482
2483 DM1_0 Configuration Register 1
136 Data[7:0]
2484 | Data of Delay
2485
2486
2487
2488 00: bypass the initial
DM1_0 Configuration Register 1 01: initial O
2489 | DLY input initial selection 10: initial 1
11: initial 1
2490 0000: Both Edge Delay
2491 0001: Falling Edge Delay
0010: Rising Edge Delay
2492 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 1 0111: Falling Edge Freq Detect
137 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2493 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2494 DM1_0 Configuration Register 1 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2405 DM1_0 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2496
2497
2498 DM1_0 Configuration Register 2
138 ) REG_MATRIX_LUT3_INO_SEL[5:0]
2499 INO of 3-bit LUT
2500
2501
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Address
Bit Name Bit Description
Byte Bit
2502
138
2503
2504 DM1_0 Configuration Register 2
) REG_MATRIX_LUT3_IN1_SEL[5:0]
2505 IN1 of 3-bit LUT
2506
2507
139
2508
2509
2510 DM1_0 Configuration Register 2
) REG_MATRIX_LUT3_IN2_SEL[5:0]
2511 IN2 of 3-bit LUT
2512
2513
2514
2515
13A
2516 DM1_0 Configuration Register 2 )
- . DM Delay input
2517 | DLY input from matrix
2518
2519
2520 REG_VAL_LUT3[0]
2521 REG_VAL_LUT3[1]
2522 REG_VAL_LUT3[2]
. 2523 | pM1_0 Configuration Register 2 REG_VAL_LUT3[3]
2524 | Data of 3-bit LUT REG_VAL_LUT3[4]
2525 REG_VAL_LUT3[5]
2526 REG_VAL_LUT3[6]
2527 REG_VAL_LUT3[7]
2528 REG_VAL_LUT2[0]
13C 2529 DM1_0 Configuration Register 2 REG_VAL_LUTZ[1]
2530 | Data of 2-bit LUT REG_VAL_LUT2[2]
2531 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2532 Clock source sel[3:0]
2533 0000: 25M
0001: 25M/4
2534 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DM1_0 Configuration Register 2
13C . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2535 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2536
2537
2538
2539 DM1_0 Configuration Register 2
13D Data[7:0]
2540 | Data of Delay
2541
2542
2543
2544 00: bypass the initial
DM1_0 Configuration Register 2 01: initial O
2545 | DLY input initial selection 10: initial 1
11: initial 1
2546 0000: Both Edge Delay
2547 0001: Falling Edge Delay
0010: Rising Edge Delay
2548 0011: Both Edge One Shot
0100: Falling Edge One Shot
13E 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 2 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2549 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

R19DS0167EU0100 Rev.1.00

Sep 1, 2025

RENESAS

Page 255



SLG46880-E Datasheet

Address

Byte Bit

Bit Name

Bit Description

2550
13E

DM1_0 Configuration Register 2
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

2551

DM1_0 Configuration Register 2
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

2552

2553

2554

2555
13F

2556

2557

DM1_0 Configuration Register 3
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

2558

2559

2560

2561

2562

2563
140

DM1_0 Configuration Register 3
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

2564

2565

2566

2567

2568

2569

DM1_0 Configuration Register 3
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

2570

2571
141

2572

2573

2574

2575

DM1_0 Configuration Register 3
DLY input from matrix

DM Delay input

2576

2577

2578

2579

142
2580

2581

2582

2583

DM1_0 Configuration Register 3
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
2584 REG_VAL_LUT2[0]
2585 | DM1_0 Configuration Register 3 REG_VAL_LUT2[1]
2586 | Data of 2-bit LUT REG_VAL_LUT2[2]
2587 REG_VAL_LUT2[3]
2588 Clock source sel[3:0]
2589 0000: 25M
0001: 25M/4
2590 0010: 2.048M
0011: 2.048M/8
143 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DM1_0 Configuration Register 3
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2591 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2592
2593
2594
2595 DM1_0 Configuration Register 3
144 Data[7:0]
o596 | Data of Delay
2597
2598
2599
2600 00: bypass the initial
145 DM1_0 Configuration Register 3 01: initial O
2601 DLY input initial selection 10: initial 1
11: initial 1
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2610 DM1_0 Configuration Register 4
2611 INO of 3-bit LUT

146
2612

2613

Address
Bit Name Bit Description
Byte Bit
2602 0000: Both Edge Delay
2603 0001: Falling Edge Delay
0010: Rising Edge Delay
2604 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 3 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
145 2605 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2606 DM1_0 Configuration Register 3 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2607 DM1_0 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2608
2609

REG_MATRIX_LUT3_INO_SEL[5:0]

2614

2615

2616 | pM1_0 Configuration Register 4
2617 IN1 of 3-bit LUT

2618

2619

REG_MATRIX_LUT3_IN1_SEL[5:0]

147
2620

2621

2622 DM1_0 Configuration Register 4
2623 IN2 of 3-bit LUT

2624
148

2625

REG_MATRIX_LUT3_IN2_SEL[5:0]

R19DS0167EU0100 Rev.1.00
Sep 1, 2025

RENESAS

Page 258



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
2626
2627
2628 DM1_0 Configuration Register 4 )
148 - . DM Delay input
2629 | DLY input from matrix
2630
2631
2632 REG_VAL_LUT3[0]
2633 REG_VAL_LUT3[1]
2634 REG_VAL_LUT3[2]
149 2635 DM1_0 Configuration Register 4 REG_VAL_LUT3[3]
2636 | Data of 3-bit LUT REG VAL _LUT3[4]
2637 REG_VAL_LUT3[5]
2638 REG_VAL_LUT3[6]
2639 REG_VAL_LUT3[7]
2640 REG_VAL_LUT2[0]
2641 DM1_0 Configuration Register 4 REG_VAL_LUTZ[1]
2642 | Data of 2-bit LUT REG_VAL_LUT2[2]
2643 REG_VAL_LUT2[3]
2644 Clock source sel[3:0]
2645 0000: 25M
0001: 25M/4
2646 0010: 2.048M
0011: 2.048M/8
14A 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DM1_0 Configuration Register 4
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2647 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
2648
2649
2650
2651 DM1_0 Configuration Register 4
14B Data[7:0]
2652 | Data of Delay
2653
2654
2655
2656 00: bypass the initial
DM1_0 Configuration Register 4 01: initial O
2657 | DLY input initial selection 10: initial 1
11: initial 1
2658 0000: Both Edge Delay
2659 0001: Falling Edge Delay
0010: Rising Edge Delay
2660 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 4 0111: Falling Edge Freq Detect
14C DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2661 . .
1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2662 DM1_0 Configuration Register 4 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2663 DM1_0 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2664
2665
2666 DM1_0 Configuration Register 5
14D ) REG_MATRIX_LUT3_INO_SEL[5:0]
2667 | INO of 3-bit LUT
2668
2669
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Address
Bit Name Bit Description
Byte Bit
2670
14D
2671
2672 | pM1_0 Configuration Register 5
_ REG_MATRIX_LUT3_IN1_SEL[5:0]
2673 IN1 of 3-bit LUT
2674
2675
14E
2676
2677
2678 DM1_0 Configuration Register 5
_ REG_MATRIX_LUT3_IN2_SEL[5:0]
2679 IN2 of 3-bit LUT
2680
2681
2682
2683
14F
2684 | DM1_0 Configuration Register 5 _
- . DM Delay input
2685 | DLY input from matrix
2686
2687
2688 REG_VAL_LUT3[0]
2689 REG_VAL_LUT3[1]
2690 REG_VAL_LUT3[2]
150 2691 | DM1_0 Configuration Register 5 REG_VAL_LUT3[3]
2692 |Data of 3-bit LUT REG_VAL_LUT3[4]
2693 REG_VAL_LUT3[5]
2694 REG_VAL_LUT3[6]
2695 REG_VAL_LUT3[7]
2696 REG_VAL_LUT2[0]
151 2697 DM1_0 Configuration Register 5 REG_VAL_LUTZ[1]
2698 | Data of 2-bit LUT REG_VAL_LUT2[2]
2699 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2700 Clock source sel[3:0]
2701 0000: 25M
0001: 25M/4
2702 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DM1_0 Configuration Register 5
151 . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2703 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2704
2705
2706
2707 | DM1_0 Configuration Register 5
152 Data[7:0]
2708 | Data of Delay
2709
2710
2711
2712 00: bypass the initial
DM1_0 Configuration Register 5 01: initial O
2713 | DLY input initial selection 10: initial 1
11: initial 1
2714 0000: Both Edge Delay
2715 0001: Falling Edge Delay
0010: Rising Edge Delay
2716 0011: Both Edge One Shot
0100: Falling Edge One Shot
153 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_0 Configuration Register 5 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
a7 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
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Address

Byte Bit

Bit Name

Bit Description

2718
153

DM1_0 Configuration Register 5
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

2719

DM1_0 Configuration Register 5
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

2720

2721

2722

2723
154

2724

2725

DM1_1 Configuration Register 0
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

2726

2727

2728

2729

2730

2731
155

DM1_1 Configuration Register 0
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

2732

2733

2734

2735

2736

2737

DM1_1 Configuration Register 0
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

2738

2739
156

2740

2741

2742

2743

DM1_1 Configuration Register 0
DLY input from matrix

DM Delay input

2744

2745

2746

2747

157
2748

2749

2750

2751

DM1_1 Configuration Register 0
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
2752 REG_VAL_LUT2[0]
2753 | DM1_1 Configuration Register 0 REG_VAL_LUT2[1]
2754 | Data of 2-bit LUT REG_VAL_LUT2[2]
2755 REG_VAL_LUT2[3]
2756 Clock source sel[3:0]
2757 0000: 25M
0001: 25M/4
2758 0010: 2.048M
0011: 2.048M/8
158 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DM1_1 Configuration Register 0
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2759 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2760
2761
2762
2763 DM1_1 Configuration Register 0
159 Data[7:0]
2764 | Data of Delay
2765
2766
2767
2768 00: bypass the initial
15A DM1_1 Configuration Register 0 01: initial O
2769 | DLY inputinitial selection 10: initial 1
11: initial 1
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2778 DM1_1 Configuration Register 1
2779 INO of 3-bit LUT

15B
2780

2781

Address
Bit Name Bit Description
Byte Bit
2770 0000: Both Edge Delay
2771 0001: Falling Edge Delay
0010: Rising Edge Delay
2772 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 0 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
15A 2173 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
0774 DM1_1 Configuration Register 0 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
9775 DM1_1 Configuration Register 0 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2776
2777

REG_MATRIX_LUT3_INO_SEL[5:0]

2782

2783

2784 | DM1_1 Configuration Register 1
2785 IN1 of 3-bit LUT

2786

2787

REG_MATRIX_LUT3_IN1_SEL[5:0]

15C
2788

2789

2790 DM1_1 Configuration Register 1
2791 | IN2 of 3-bit LUT

2792
15D

2793

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
2794
2795
2796 DM1_1 Configuration Register 1 )
15D - . DM Delay input
2797 | DLY input from matrix
2798
2799
2800 REG_VAL_LUT3[0]
2801 REG_VAL_LUT3[1]
2802 REG_VAL_LUT3[2]
15E 2803 DM1_1 Configuration Register 1 REG_VAL_LUT3[3]
2804 | Data of 3-bit LUT REG_VAL_LUT3[4]
2805 REG_VAL_LUT3[5]
2806 REG_VAL_LUT3[6]
2807 REG_VAL_LUT3[7]
2808 REG_VAL_LUT2[0]
2809 DM1_1 Configuration Register 1 REG_VAL_LUTZ[1]
2810 | Data of 2-bit LUT REG_VAL_LUT2[2]
2811 REG_VAL_LUT2[3]
2812 Clock source sel[3:0]
2813 0000: 25M
0001: 25M/4
2814 0010: 2.048M
0011: 2.048M/8
15F 0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DM1_1 Configuration Register 1
) 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2815 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
2816
2817
2818
2819 DM1_1 Configuration Register 1
160 Data[7:0]
2820 | Data of Delay
2821
2822
2823
2824 00: bypass the initial
DM1_1 Configuration Register 1 01: initial O
2825 | DLY input initial selection 10: initial 1
11: initial 1
2826 0000: Both Edge Delay
2827 0001: Falling Edge Delay
0010: Rising Edge Delay
2828 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 1 0111: Falling Edge Freq Detect
161 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2829 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2830 DM1_1 Configuration Register 1 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2831 DM1_1 Configuration Register 1 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2832
2833
2834 | pm1_1 Configuration Register 2
162 - REG_MATRIX_LUT3_INO_SEL[5:0]
2835 | INO of 3-bit LUT
2836
2837
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Address
Bit Name Bit Description
Byte Bit
2838
162
2839
2840 DM1_1 Configuration Register 2
) REG_MATRIX_LUT3_IN1_SEL[5:0]
2841 IN1 of 3-bit LUT
2842
2843
163
2844
2845
2846 DM1_1 Configuration Register 2
) REG_MATRIX_LUT3_IN2_SEL[5:0]
2847 IN2 of 3-bit LUT
2848
2849
2850
2851
164
2852 DM1_1 Configuration Register 2 )
- . DM Delay input
2853 | DLY input from matrix
2854
2855
2856 REG_VAL_LUT3[0]
2857 REG_VAL_LUT3[1]
2858 REG_VAL_LUT3[2]
165 2859 | pM1_1 Configuration Register 2 REG_VAL_LUT3[3]
2860 | Data of 3-bit LUT REG_VAL_LUT3[4]
2861 REG_VAL_LUT3[5]
2862 REG_VAL_LUT3[6]
2863 REG_VAL_LUT3[7]
2864 REG_VAL_LUT2[0]
166 2865 DM1_1 Configuration Register 2 REG_VAL_LUTZ[1]
2866 | Data of 2-bit LUT REG_VAL_LUT2[2]
2867 REG_VAL_LUT2[3]
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Address
Bit Name Bit Description
Byte Bit
2868 Clock source sel[3:0]
2869 0000: 25M
0001: 25M/4
2870 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
. . . 0110: 2.048K
DM1_1 Configuration Register 2
166 . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2871 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2872
2873
2874
2875 DM1_1 Configuration Register 2
167 Data[7:0]
2876 | Data of Delay
2877
2878
2879
2880 00: bypass the initial
DM1_1 Configuration Register 2 01: initial O
2881 DLY input initial selection 10: initial 1
11: initial 1
2882 0000: Both Edge Delay
2883 0001: Falling Edge Delay
0010: Rising Edge Delay
2884 0011: Both Edge One Shot
0100: Falling Edge One Shot
168 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 2 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2885 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

R19DS0167EU0100 Rev.1.00

Sep 1, 2025

RENESAS

Page 269



SLG46880-E Datasheet

Address

Byte Bit

Bit Name

Bit Description

2886
168

DM1_1 Configuration Register 2
MUX1 selection for 2-bit LUT

0: from 3-bit LUT
1: from matrix (DLY IN)

2887

DM1_1 Configuration Register 2
MUX2 selection for DLY input

0: from matrix (DLY IN)
1: from 3-bit LUT

2888

2889

2890

2891
169

2892

2893

DM1_1 Configuration Register 3
INO of 3-bit LUT

REG_MATRIX_LUT3_INO_SEL[5:0]

2894

2895

2896

2897

2898

2899
16A

DM1_1 Configuration Register 3
IN1 of 3-bit LUT

REG_MATRIX_LUT3_IN1_SEL[5:0]

2900

2901

2902

2903

2904

2905

DM1_1 Configuration Register 3
IN2 of 3-bit LUT

REG_MATRIX_LUT3_IN2_SEL[5:0]

2906

2907
16B

2908

2909

2910

2911

DM1_1 Configuration Register 3
DLY input from matrix

DM Delay input

2912

2913

2914

2915

16C
2916

2017

2918

2919

DM1_1 Configuration Register 3
Data of 3-bit LUT

REG_VAL_LUT3[0]

REG_VAL_LUT3[1]

REG_VAL_LUT3[2]

REG_VAL_LUT3[3]

REG_VAL_LUT3[4]

REG_VAL_LUT3[5]

REG_VAL_LUT3[6]

REG_VAL_LUT3[7]
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Address
Bit Name Bit Description
Byte Bit
2920 REG_VAL_LUT2[0]
2921 | DM1_1 Configuration Register 3 REG_VAL_LUT2[1]
2922 | Dataof 2-bit LUT REG_VAL_LUT2[2]
2923 REG_VAL_LUT2[3]
2924 Clock source sel[3:0]
2995 0000: 25M
0001: 25M/4
2926 0010: 2.048M
0011: 2.048M/8
16D 0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DM1_1 Configuration Register 3
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2927 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
2928
2929
2930
2931 DM1_1 Configuration Register 3
16E Data[7:0]
2932 | Data of Delay
2933
2934
2935
2936 00: bypass the initial
16F DM1_1 Configuration Register 3 01: initial O
2937 | DLY input initial selection 10: initial 1
11: initial 1
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2946 DM1_1 Configuration Register 4
2047 INO of 3-bit LUT

170
2948

2949

Address
Bit Name Bit Description
Byte Bit
2938 0000: Both Edge Delay
2939 0001: Falling Edge Delay
0010: Rising Edge Delay
2940 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 3 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
16F 2941 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2942 DM1_1 Configuration Register 3 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2043 DM1_1 Configuration Register 3 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
2944
2945

REG_MATRIX_LUT3_INO_SEL[5:0]

2950

2951

2952 | DM1_1 Configuration Register 4
2953 IN1 of 3-bit LUT

2954

2955

REG_MATRIX_LUT3_IN1_SEL[5:0]

171
2956

2957

2958 DM1_1 Configuration Register 4
2959 | IN2 of 3-bit LUT

2960
172

2961

REG_MATRIX_LUT3_IN2_SEL[5:0]
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Address
Bit Name Bit Description
Byte Bit
2962
2963
2964 DM1_1 Configuration Register 4 )
172 - . DM Delay input
2965 | DLY input from matrix
2966
2967
2968 REG_VAL_LUT3[0]
2969 REG_VAL_LUT3[1]
2970 REG_VAL_LUT3[2]
173 2971 DM1_1 Configuration Register 4 REG_VAL_LUT3[3]
2972 | Data of 3-bit LUT REG VAL _LUT3[4]
2973 REG_VAL_LUT3[5]
2974 REG_VAL_LUT3[6]
2975 REG_VAL_LUT3[7]
2976 REG_VAL_LUT2[0]
2977 DM1_1 Configuration Register 4 REG_VAL_LUTZ[1]
2978 | Data of 2-bit LUT REG_VAL_LUT2[2]
2979 REG_VAL_LUT2[3]
2980 Clock source sel[3:0]
2081 0000: 25M
0001: 25M/4
2982 0010: 2.048M
0011: 2.048M/8
174 0100: 2.048M/64
0101: 2.048M/512
) . . 0110: 2.048K
DM1_1 Configuration Register 4
. 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
2983 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
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Address
Bit Name Bit Description
Byte Bit
2984
2985
2986
2987 DM1_1 Configuration Register 4
175 Data[7:0]
2988 | Data of Delay
2989
2990
2991
2992 00: bypass the initial
DM1_1 Configuration Register 4 01: initial O
2993 | DLY input initial selection 10: initial 1
11: initial 1
2994 0000: Both Edge Delay
2095 0001: Falling Edge Delay
0010: Rising Edge Delay
2996 0011: Both Edge One Shot
0100: Falling Edge One Shot
0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 4 0111: Falling Edge Freq Detect
176 DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
2997 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT
2998 DM1_1 Configuration Register 4 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
2969 DM1_1 Configuration Register 4 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
3000
3001
3002 DM1_1 Configuration Register 5
177 ) REG_MATRIX_LUT3_INO_SEL[5:0]
3003 INO of 3-bit LUT
3004
3005
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Address
Bit Name Bit Description
Byte Bit
3006
177
3007
3008 | pM1_1 Configuration Register 5
_ REG_MATRIX_LUT3_IN1_SEL[5:0]
3009 IN1 of 3-bit LUT
3010
3011
178
3012
3013
3014 DM1_1 Configuration Register 5
_ REG_MATRIX_LUT3_IN2_SEL[5:0]
3015 IN2 of 3-bit LUT
3016
3017
3018
3019
179
3020 | pm1_1 Configuration Register 5 _
- . DM Delay input
3021 DLY input from matrix
3022
3023
3024 REG_VAL_LUT3[0]
3025 REG_VAL_LUT3[1]
3026 REG_VAL_LUT3[2]
. 3027 | pM1_1 Configuration Register 5 REG_VAL_LUT3[3]
3028 | Data of 3-bit LUT REG_VAL_LUT3[4]
3029 REG_VAL_LUT3[5]
3030 REG_VAL_LUT3[6]
3031 REG_VAL_LUT3[7]
3032 REG_VAL_LUT2[0]
178 3033 DM1_1 Configuration Register 5 REG_VAL_LUTZ[1]
3034 |Data of 2-bit LUT REG_VAL_LUT2[2]
3035 REG_VAL_LUT2[3]

R19DS0167EU0100 Rev.1.00

Sep 1, 2025

RENESAS

Page 275



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
3036 Clock source sel[3:0]
3037 0000: 25M
0001: 25M/4
3038 0010: 2.048M
0011: 2.048M/8
0100: 2.048M/64
0101: 2.048M/512
0110: 2.048K
DM1_1 Configuration Register 5
17B . 0111: 2.048K/8
Clock source selection
1000: 2.048K/64
3039 1001: 2.048K/512
1010: 2.048K/4096
1011: 2.048K/32768
1100: 2.048K/262144
1101: CNT_END
1110: External
1111: External
3040
3041
3042
3043 | pM1_1 Configuration Register 5
17C Data[7:0]
3044 |Data of Delay
3045
3046
3047
3048 00: bypass the initial
DM1_1 Configuration Register 5 01: initial O
3049 |DLY inputinitial selection 10: initial 1
11: initial 1
3050 0000: Both Edge Delay
3051 0001: Falling Edge Delay
0010: Rising Edge Delay
3052 0011: Both Edge One Shot
0100: Falling Edge One Shot
17D 0101: Rising Edge One Shot
0110: Both Edge Freq Detect
DM1_1 Configuration Register 5 0111: Falling Edge Freq Detect
DLY/CNT Function selection 1000: Rising Edge Freq Detect
1001: Both Edge Detect
3053 1010: Falling Edge Detect
1011: Rising Edge Detect
1100: Both Edge Reset CNT
1101: Falling Edge Reset CNT
1110: Rising Edge Reset CNT
1111: HIGH Level Reset CNT

R19DS0167EU0100 Rev.1.00

Sep 1, 2025

RENESAS

Page 276



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
3054 DM1_1 Configuration Register 5 0: from 3-bit LUT
MUX1 selection for 2-bit LUT 1: from matrix (DLY IN)
17D
3055 DM1_1 Configuration Register 5 0: from matrix (DLY IN)
MUX2 selection for DLY input 1: from 3-bit LUT
3056 | DMO_O Selection Register State 0, bit [0]
3057 | DMO_O Selection Register State 1, bit [0]
3058 | DMO_0 Selection Register State 2, bit [0]
lection bit[2:0]:
3059 | DMO_0 Selection Register State 3, bit [0] selection bit{2:0]
17E 000: Not Used
3060 | DMO_O Selection Register State 4, bit [0] 001: DMO_0 Configuration Register 0
3061 |DMO_0 Selection Register State 5, bit [0] 010: DMO_0 Configuration Register 1
011: DMO_0 Configuration Register 2
3062 | DMO_O Selection Register State 6, bit [0] 100: DMO0_0 Configuration Register 3
3063 | DMO_O Selection Register State 7, bit [0] 101: DMO_O Configuration Register 4
3064 | DMO 0 Selection Redister State 8. bit [0 110: DMO_O Configuration Register 5
0 Selection Register State 8, bit [0] 111: Not Used
3065 | DMO_O Selection Register State 9, bit [0]
17F
3066 | DMO_O Selection Register State 10, bit [0]
3067 | DMO_O Selection Register State 11, bit [0]
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Address
Bit Name Bit Description
Byte Bit
3068 | DMO_O Selection Register State 0, bit [1]
3069 | DMO_O Selection Register State 1, bit [1]
17F
3070 | DMO_O Selection Register State 2, bit [1]
selection bit[2:0]:
3071 DMO_0 Selection Register State 3, bit [1]
000: Not Used
3072 | DMO_O Selection Register State 4, bit [1] 001: DMO_0 Configuration Register 0
3073 | DMO_0 Selection Register State 5, bit [1] 010: DM0_0 Configuration Register 1
: : : 011: DMO_0 Configuration Register 2
3074 | DMO_O Selection Register State 6, bit [1] 100: DM0_0 Configuration Register 3
3075 | DMO_O Selection Register State 7, bit [1] 101: DMO_0 Configuration Register 4
180 . . .
3076 | DMO_0 Selection Register State 8, bit [1] 110: DM0_O Configuration Register 5
111: Not Used
3077 | DMO_O Selection Register State 9, bit [1]
3078 | DMO_O Selection Register State 10, bit [1]
3079 | DMO_O Selection Register State 11, bit [1]
3080 | DMO_O Selection Register State 0, bit [2]
3081 | DMO_O Selection Register State 1, bit [2]
3082 | DMO_O Selection Register State 2, bit [2]
. . . selection bit[2:0]:
3083 | DMO_O Selection Register State 3, bit [2]
181 000: Not Used
3084 | DMO_O Selection Register State 4, bit [2] 001: DM0_0 Configuration Register 0
3085 |DMO_0 Selection Register State 5, bit [2] 010: DM0_0 Configuration Register 1
: : : 011: DMO_0 Configuration Register 2
3086 | DMO_O Selection Register State 6, bit [2] 100: DMO_0 Configuration Register 3
3087 | DMO_O Selection Register State 7, bit [2] 101: DMO_0 Configuration Register 4
3088 | DMO_0 Selection Register State 8, bit [2] 110: DM_0 Configuration Register 5
111: Not Used
3089 | DMO_O Selection Register State 9, bit [2]
3090 | DMO_O Selection Register State 10, bit [2]
3091 | DMO_O Selection Register State 11, bit [2]
182
3092 | DMO_0 Output Configuration Selection Register State 0, bit [0]
3093 | DMO_0 Output Configuration Selection Register State 1, bit [0]
3094 | DMO_0 Output Configuration Selection Register State 2, bit [0]
3095 | DMO_0 Output Configuration Selection Register State 3, bit [0]
3096 | DMO_O Output Configuration Selection Register State 4, bit [0] control bit[1:0]:
3097 | DMO_0 Output Configuration Selection Register State 5, bit [0] 00:DM out0/1/2 keep
: : : : : 01:DM out bypass to out0, out1/2 keep
3098 | DMO_0 Output Configuration Selection Register State 6, bit [0] 10: DM out bypass to out1, out0/2 keep
3099 | DMO_0 Output Configuration Selection Register State 7, bit [0] 11: DM out bypass to out2, out0/1 keep
183
3100 | DMO_O Output Configuration Selection Register State 8, bit [0]
3101 DMO_0 Output Configuration Selection Register State 9, bit [0]
3102 | DMO_0 Output Configuration Selection Register State 10, bit [0]
3103 | DMO_0 Output Configuration Selection Register State 11, bit [0]
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Address
Bit Name Bit Description
Byte Bit
3104 | DMO_0 Output Configuration Selection Register State 0, bit [1]
3105 | DMO_0 Output Configuration Selection Register State 1, bit [1]
3106 | DMO_O Output Configuration Selection Register State 2, bit [1]
3107 | DMO_O Output Configuration Selection Register State 3, bit [1]
184
3108 | DMO_0 Output Configuration Selection Register State 4, bit [1] control bit[1:0]:
3109 | DMO_0 Output Configuration Selection Register State 5, bit [1] 00:DM out0/1/2 keep
: : : : : 01:DM out bypass to out0, out1/2 keep
3110 | DMO_O Output Configuration Selection Register State 6, bit [1] 10: DM out bypass to out1, out0/2 keep
3111 DMO_0 Output Configuration Selection Register State 7, bit [1] 11: DM out bypass to out2, out0/1 keep
3112 | DMO_O0 Output Configuration Selection Register State 8, bit [1]
3113 | DMO_0 Output Configuration Selection Register State 9, bit [1]
3114 | DMO_O Output Configuration Selection Register State 10, bit [1]
3115 | DMO_O Output Configuration Selection Register State 11, bit [1]
185
3116 | DM1_0 Selection Register State 0, bit [0]
3117 | DM1_0 Selection Register State 1, bit [0]
3118 | DM1_0 Selection Register State 2, bit [0] selection bit[2:0]:
3119 | DM1_0 Selection Register State 3, bit [0] 000: Not Used
3120 | DM1_0 Selection Register State 4, bit [0] 001: DM1_0 Configuration Register 0
3121 | DM1_0 Selection Register State 5, bit [0] 010: DM1_0 Configuration Register 1
: : : 011: DM1_0 Configuration Register 2
3122 | DM1_0 Selection Register State 6, bit [0] 100: DM1_0 Configuration Register 3
3123 | DM1_0 Selection Register State 7, bit [0] 101: DM1_0 Configuration Register 4
186 - ) .
3124 | DM1_0 Selection Register State 8, bit [0] 110: DM1_0 Configuration Register 5
. . . 111: Not Used
3125 | DM1_0 Selection Register State 9, bit [0]
3126 | DM1_0 Selection Register State 10, bit [0]
3127 | DM1_0 Selection Register State 11, bit [0]
3128 | DM1_0 Selection Register State 0, bit [1]
3129 | DM1_0 Selection Register State 1, bit [1]
3130 | DM1_0 Selection Register State 2, bit [1] selection bit[2:0]:
3131 | DM1_0 Selection Register State 3, bit [1] 000: Not Used
187
3132 | DM1_0 Selection Register State 4, bit [1] 001: DM1_0 Configuration Register 0
3133 | DM1_0 Selection Register State 5, bit [1] 010: DM1_0 Configuration Register 1
: : : 011: DM1_0 Configuration Register 2
3134 | DM1_0 Selection Register State 6, bit [1] 100: DM1_0 Configuration Register 3
3135 | DM1_0 Selection Register State 7, bit [1] 101: DM1_0 Configuration Register 4
3136 | DM1_0 Selection Register State 8, bit [1] 110: DM1_0 Configuration Register 5
) . ) 111: Not Used
3137 | DM1_0 Selection Register State 9, bit [1]
188
3138 | DM1_0 Selection Register State 10, bit [1]
3139 | DM1_0 Selection Register State 11, bit [1]
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Address
Bit Name Bit Description
Byte Bit
3140 | DM1_0 Selection Register State 0, bit [2]
3141 DM1_0 Selection Register State 1, bit [2]
188
3142 | DM1_0 Selection Register State 2, bit [2]
selection bit[2:0]:
3143 | DM1_0 Selection Register State 3, bit [2]
000: Not Used
3144 | DM1_0 Selection Register State 4, bit [2] 001: DM1_0 Configuration Register 0
3145 | DM1_0 Selection Register State 5, bit [2] 010: DM1_0 Configuration Register 1
: : : 011: DM1_0 Configuration Register 2
3146 | DM1_0 Selection Register State 6, bit [2] 100: DM1_0 Configuration Register 3
3147 | DM1_0 Selection Register State 7, bit [2] 101: DM1_0 Configuration Register 4
189 . . .
3148 | DM1_0 Selection Register State 8, bit [2] 110: DM1_0 Configuration Register 5
111: Not Used
3149 | DM1_0 Selection Register State 9, bit [2]
3150 | DM1_0 Selection Register State 10, bit [2]
3151 | DM1_0 Selection Register State 11, bit [2]
3152 | DMO_1 Selection Register State 0, bit [0]
3153 | DMO_1 Selection Register State 1, bit [0]
3154 | DMO_1 Selection Register State 2, bit [0]
. . . selection bit[2:0]:
3155 | DMO_1 Selection Register State 3, bit [0]
18A 000: Not Used
3156 | DMO_1 Selection Register State 4, bit [0] 001: DMO_1 Configuration Register 0
3157 | DMO_1 Selection Register State 5, bit [0] 010: DMO_1 Configuration Register 1
: : : 011: DMO_1 Configuration Register 2
3158 | DMO_1 Selection Register State 6, bit [0] 100: DMO_1 Configuration Register 3
3159 | DMO_1 Selection Register State 7, bit [0] 101: DMO_1 Configuration Register 4
3160 |DMO_1 Selection Register State 8, bit [0] 110: DMO_1 Configuration Register 5
111: Not Used
3161 DMO_1 Selection Register State 9, bit [0]
3162 | DMO_1 Selection Register State 10, bit [0]
3163 | DMO_1 Selection Register State 11, bit [0]
18B
3164 | DMO_1 Selection Register State 0, bit [1]
3165 | DMO_1 Selection Register State 1, bit [1]
3166 | DMO_1 Selection Register State 2, bit [1]
) ) . selection bit[2:0]:
3167 | DMO_1 Selection Register State 3, bit [1]
000: Not Used
3168 | DMO_1 Selection Register State 4, bit [1] 001: DMO0_1 Configuration Register 0
3169 | DMO_1 Selection Register State 5, bit [1] 010: DMO_1 Configuration Register 1
: : : 011: DMO_1 Configuration Register 2
3170 | DMO_1 Selection Register State 6, bit [1] 100: DM0_1 Configuration Register 3
3171 | DMO_1 Selection Register State 7, bit [1] 101: DMO_1 Configuration Register 4
18C . . ; ;
3172 | DMO_1 Selection Register State 8, bit [1] 110: DMO_1 Configuration Register 5
111: Not Used
3173 | DMO_1 Selection Register State 9, bit [1]
3174 | DMO_1 Selection Register State 10, bit [1]
3175 | DMO_1 Selection Register State 11, bit [1]
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Address
Bit Name Bit Description
Byte Bit
3176 | DMO_1 Selection Register State 0, bit [2]
3177 | DMO_1 Selection Register State 1, bit [2]
3178 | DMO_1 Selection Register State 2, bit [2]
selection bit[2:0]:
3179 | DMO_1 Selection Register State 3, bit [2]
18D 000: Not Used
3180 | DMO_1 Selection Register State 4, bit [2] 001: DMO_1 Configuration Register 0
3181 | DMO_1 Selection Register State 5, bit [2] 010: DMO_1 Configuration Register 1
: : : 011: DMO_1 Configuration Register 2
3182 | DMO_1 Selection Register State 6, bit [2] 100: DMO_1 Configuration Register 3
3183 | DMO_1 Selection Register State 7, bit [2] 101: DMO_1 Configuration Register 4
3184 | DMO_1 Selection Register State 8, bit [2] 110: DMO_1 Configuration Register 5
111: Not Used
3185 | DMO_1 Selection Register State 9, bit [2]
3186 | DMO_1 Selection Register State 10, bit [2]
3187 | DMO_1 Selection Register State 11, bit [2]
18E
3188 | DMO_1 Output Configuration Selection Register State 0, bit [0]
3189 | DMO_1 Output Configuration Selection Register State 1, bit [0]
3190 | DMO_1 Output Configuration Selection Register State 2, bit [0]
3191 DMO_1 Output Configuration Selection Register State 3, bit [0]
3192 | DMO_1 Output Configuration Selection Register State 4, bit [0] control bit[1:0]:
3193 | DMO_1 Output Configuration Selection Register State 5, bit [0] 00:DM out0/1/2 keep
: : : : : 01:DM out bypass to out0, out1/2 keep
3194 | DMO_1 Output Configuration Selection Register State 6, bit [0] 10: DM out bypass to out1, out0/2 keep
3195 | DMO_1 Output Configuration Selection Register State 7, bit [0] 11: DM out bypass to out2, out0/1 keep
18F
3196 | DMO_1 Output Configuration Selection Register State 8, bit [0]
3197 | DMO_1 Output Configuration Selection Register State 9, bit [0]
3198 | DMO_1 Output Configuration Selection Register State 10, bit [0]
3199 | DMO_1 Output Configuration Selection Register State 11, bit [0]
3200 | DMO_1 Output Configuration Selection Register State 0, bit [1]
3201 DMO_1 Output Configuration Selection Register State 1, bit [1]
3202 | DMO_1 Output Configuration Selection Register State 2, bit [1]
3203 | DMO_1 Output Configuration Selection Register State 3, bit [1]
190
3204 | DMO_1 Output Configuration Selection Register State 4, bit [1] control bit[1:0]:
3205 | DMO_1 Output Configuration Selection Register State 5, bit [1] 00:DM out0/1/2 keep
: : : : : 01:DM out bypass to out0, out1/2 keep
3206 | DMO_1 Output Configuration Selection Register State 6, bit [1] 10: DM out bypass to out1, out0/2 keep
3207 | DMO_1 Output Configuration Selection Register State 7, bit [1] 11: DM out bypass to out2, out0/1 keep
3208 | DMO_1 Output Configuration Selection Register State 8, bit [1]
3209 | DMO_1 Output Configuration Selection Register State 9, bit [1]
191
3210 | DMO_1 Output Configuration Selection Register State 10, bit [1]
3211 DMO_1 Output Configuration Selection Register State 11, bit [1]
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Address
Bit Name Bit Description
Byte Bit
3212 | DM1_1 Selection Register State 0, bit [0]
3213 | DM1_1 Selection Register State 1, bit [0]
191
3214 | DM1_1 Selection Register State 2, bit [0]
selection bit[2:0]:
3215 | DM1_1 Selection Register State 3, bit [0]
000: Not Used
3216 | DM1_1 Selection Register State 4, bit [0] 001: DM1_1 Configuration Register 0
3217 | DM1_1 Selection Register State 5, bit [0] 010: DM1_1 Configuration Register 1
: : : 011: DM1_1 Configuration Register 2
3218 | DM1_1 Selection Register State 6, bit [0] 100: DM1_1 Configuration Register 3
3219 | DM1_1 Selection Register State 7, bit [0] 101: DM1_1 Configuration Register 4
192 . . .
3220 | DM1_1 Selection Register State 8, bit [0] 110: DM1_1 Configuration Register 5
111: Not Used
3221 DM1_1 Selection Register State 9, bit [0]
3222 | DM1_1 Selection Register State 10, bit [0]
3223 | DM1_1 Selection Register State 11, bit [0]
3224 | DM1_1 Selection Register State 0, bit [1]
3225 | DM1_1 Selection Register State 1, bit [1]
3226 | DM1_1 Selection Register State 2, bit [1]
. . . selection bit[2:0]:
3227 | DM1_1 Selection Register State 3, bit [1]
193 000: Not Used
3228 | DM1_1 Selection Register State 4, bit [1] 001: DM1_1 Configuration Register 0
3229 | DM1_1 Selection Register State 5, bit [1] 010: DM1_1 Configuration Register 1
: : : 011: DM1_1 Configuration Register 2
3230 | DM1_1 Selection Register State 6, bit [1] 100: DM1_1 Configuration Register 3
3231 DM1_1 Selection Register State 7, bit [1] 101: DM1_1 Configuration Register 4
3232 | DM1_1 Selection Register State 8, bit [1] 110: DM1_1 Configuration Register 5
111: Not Used
3233 | DM1_1 Selection Register State 9, bit [1]
3234 | DM1_1 Selection Register State 10, bit [1]
3235 | DM1_1 Selection Register State 11, bit [1]
194
3236 | DM1_1 Selection Register State 0, bit [2]
3237 | DM1_1 Selection Register State 1, bit [2]
3238 | DM1_1 Selection Register State 2, bit [2]
) ) . selection bit[2:0]:
3239 | DM1_1 Selection Register State 3, bit [2]
000: Not Used
3240 |DM1_1 Selection Register State 4, bit [2] 001: DM1_1 Configuration Register 0
3241 |DM1_1 Selection Register State 5, bit [2] 010: DM1_1 Configuration Register 1
: : : 011: DM1_1 Configuration Register 2
3242 | DM1_1 Selection Register State 6, bit [2] 100: DM1_1 Configuration Register 3
3243 | DM1_1 Selection Register State 7, bit [2] 101: DM1_1 Configuration Register 4
195 . ) . .
3244 |DM1_1 Selection Register State 8, bit [2] 110: DM1_1 Configuration Register 5
111: Not Used
3245 | DM1_1 Selection Register State 9, bit [2]
3246 | DM1_1 Selection Register State 10, bit [2]
3247 | DM1_1 Selection Register State 11, bit [2]
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Address
Bit Name Bit Description
Byte Bit
. o 0: initial 0
3248 | DMO_0 function 4 outputs initial value o
1: initial 1
0: initial 0
3249 | DMO_1 function 4 outputs initial value o
1: initial 1
3250 |Reserved
196 | 3251 |Reserved
3252 | Reserved
3253 | Reserved
3254 | Reserved
3255 | Reserved
3256 |Reserved
3257 |Reserved
3258 | Reserved
3259 | Reserved
) VrerOO register Power-down signal
3260 | VrerOO register PD control
197 0: Power-down, 1: Power-On
VrerOO pd selection
3261 | VreeOO PD control select ) .
0: from register [3260], 1: from Matrix OUT [78]
. VrerO1 register Power-down signal
3262 | VrerO1 register PD control
0: Power-down, 1: Power-On
VreeO1 pd selection
3263 | VrerO1 PD control select . .
0: from register [3262], 1: from Matrix OUT [78]
3264 Bit0 (top memory)
3265 Bit1
3266 Bit2
3267 Bit3
198 F1 stack memory, lower byte
3268 Bit4
3269 Bit5
3270 Bit6
3271 Bit7
3272 Bit8
3273 Bit9
3274 Bit10
3275 Bit11
199 F1 stack memory, higher byte
3276 Bit12
3277 Bit13
3278 Bit14
3279 Bit15
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Address
Bit Name Bit Description
Byte Bit
3280 00: aio0
. . . 01: aio1
aio0-3 input selection load 1 )
3281 10: aio2
11: aio3
3282
"F1 input selection load 1" bit = 0:
19A 3283 Matrix input select:
3084 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 1 "F1 input selection load 1" bit = 1:
3285 ACMP Vger select:
3286 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV;
111111: External Vger
3287
3288 00: aio0
. . . 01: aio1
aio0-3 input selection load 2 )
3289 10: aio2
11: aio3
3290
"F1 input selection load 1" bit = 0:
198 3291 Matrix input select:
3292 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 2 "F1 input selection load 1" bit = 1:
3293 ACMP Vger select:
3294 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3295
3296 00: aio4
. . . 01: aio5
aio4-7 input selection load 3 o
3297 10: aio6
11: aio7
3298
"F1 input selection load 1" bit = 0:
19C 3299 Matrix input select:
3300 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 3 "F1 input selection load 1" bit = 1:
3301 ACMP Ve select:
3302 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3303
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3304 00: aio4
01: aio5
aio4-7 input selection load 4 .
3305 10: aio6
11: aio7
3306
"F1 input selection load 1" bit = 0:
19D 3307 Matrix input select:
3308 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 4 "F1 input selection load 1" bit = 1:
3309 ACMP Vger select:
3310 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV;
111111: External Vger
3311

0: from matrix

3312 | F1 input selection load 1
1: from ACMP4_F

0: from matrix

3313 | F1 input selection load 2
1: from ACMP4_F

0: from matrix

3314 | F1 input selection load 3
1: from ACMP4_F

0: from matrix

3315 | F1 input selection load 4
1: from ACMP4_F

19E
3316 | Reserved
3317 000: OSC2
3318 001: OSC2/4
010: OSCH1
. 011: OSC1/8
Delay clock source selection
100: OSC1/64
3319 101: OSCO
110: OSCO0/8
111: OSC0/64
3320
3321
3322
3323
19F F1 delay data Data[7:0]
3324
3325
3326
3327
3328
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3329 0100:and; 0101:0r; 0110:xor; 0111:inv;
1A0 F1 CMD1 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3330 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3331 1111:end
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3332
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3333 0100:and; 0101:0r; 0110:xor; 0111:inv;
1A0 F1 CMD2 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3334 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3335 1111:end
3336
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3337 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD3 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3338 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3339 1111:end
1A1
3340
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3341 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD4 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3342 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3343 1111:end
3344
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3345 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD5 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3346 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3347 1111:end
1A2
3348
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3349 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD6 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3350 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3351 end
3352
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3353 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD?7 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3354 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3355 1111:end
1A3
3356
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3357 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMDS8 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3358 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3359 end
3360
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3361 0100:and; 0101:0r; 0110:xor; 0111:inv;
1A4 F1 CMD9 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3362 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1363 1111:end
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3364
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3365 0100:and; 0101:0r; 0110:xor; 0111:inv;
1A4 F1 CMD10 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3366 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3367 1111:end
3368
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3369 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD11 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3370 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3371 1111:end
1A5
3372
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3373 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD12 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3374 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3375 1111:end
3376
0000:CMD1; 0001:CMD2; 0010:CMD3;
3377

Loop with delay to location selection 0011:CMD4; 0100:CMD5; 0101:CMD6:or;
3378 P 4 0110:CMD7; 0111:CMDS8; 1000:CMD?9;
1001:CMD10; 1010:CMD11; 1011:CMD12

3379
3380 00: keep
1A6 01: 0
Output mux1 initial state setting
3381 10:1
11: none
3382 00: keep
- . 01:0
Output mux2 initial state setting
3383 10:1
11: none
3384 00: keep
I . 01:0
Output mux3 initial state setting ]
3385 10: 1
11: none

0: no reset stack memory
3386 | Interrupt reset stack memory enable
1: reset stack memory

A7 3387 |Reserved

3388 |Reserved

3389 | Reserved

3390 |Reserved

3391 | Reserved
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3392 00: aio0
. . . 01: aio1
aio0-3 input selection load 1 )
3393 10: aio2
11: aio3
3394
"F1 input selection load 1" bit = 0:
1A8 3395 Matrix input select:
3396 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 1 "F1 input selection load 1" bit = 1:
3397 ACMP Vger select:
3398 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV;
111111: External Vger
3399
3400 00: aio0
. . . 01: aio1
aio0-3 input selection load 2 L
3401 10: aio2
11: aio3
3402
"F1 input selection load 1" bit = 0:
1A9 3403 Matrix input select:
3404 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 2 "F1 input selection load 1" bit = 1:
3405 ACMP Vger select:
3406 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3407
3408 00: aio4
. . . 01: aio5
aio4-7 input selection load 3 o
3409 10: aio6
11: aio7
3410
"F1 input selection load 1" bit = 0:
1AA 3411 Matrix input select:
3412 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 3 "F1 input selection load 1" bit = 1:
3413 ACMP Ve select:
3414 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3415
3416 00: aio4
. . . 01: aio5
1AB aio4-7 input selection load 4 o
3417 10: aio6
11: aio7
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3418
"F1 input selection load 1" bit = 0:
3419 Matrix input select:
3420 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
1AB ACMP4_F Vger selection load 4 "F1 input selection load 1" bit = 1:
3421 ACMP Vger select:
3422 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3423

o

: from matrix

3424 | F1 input selection load 1
1: from ACMP4_F

0: from matrix

3425 | F1 input selection load 2
1: from ACMP4_F

0: from matrix

3426 | F1 input selection load 3
1: from ACMP4_F

0: from matrix

3427 | F1 input selection load 4
1: from ACMP4_F

1AC
3428 |Reserved
3429 000: OSC2
3430 001: OSC2/4
010: OSCH1
. 011: OSC1/8
Delay clock source selection
100: OSC1/64
3431 101: OSCO
110: OSCO0/8
111: OSC0/64
3432
3433
3434
3435
1AD F1 delay data Data[7:0]
3436
3437
3438
3439
3440
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3441 0100:and; 0101:or; 0110:xor; 0111:inv;
1AE F1 CMD1 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3442 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3443 1111:end
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3444
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3445 0100:and; 0101:0r; 0110:xor; 0111:inv;
1AE F1 CMD2 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3446 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3447 1111:end
3448
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3449 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD3 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3450 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3451 1111:end
1AF
3452
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3453 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD4 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3454 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3455 1111:end
3456
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3457 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD5 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3458 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3459 end
1BO
3460
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3461 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD6 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3462 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3463 end
3464
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3465 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD?7 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3466 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3467 1111:end
1B1
3468
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3469 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMDS8 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3470 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3471 1111:end
3472
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3473 0100:and; 0101:0r; 0110:xor; 0111:inv;
1B2 F1 CMD9 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3474 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3475 1111:end
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3476
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3477 0100:and; 0101:0r; 0110:xor; 0111:inv;
1B2 F1 CMD10 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3478 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3479 1111:end
3480
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3481 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD11 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3482 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3483 end
1B3
3484
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3485 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD12 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3486 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3487 1111:end
3488
0000:CMD1; 0001:CMD2; 0010:CMD3;
3489 Loon with delav o locaion seledtion 0011:CMD4; 0100:CMD5; 0101:CMD6:or;
3490 P 4 0110:CMD7; 0111:CMDS8; 1000:CMD?9;
1001:CMD10; 1010:CMD11; 1011:CMD12
3491
3492 00: keep
1B4 01:0
Output mux1 initial state setting
3493 10: 1
11: none
3494 00: keep
o . 01: 0
Output mux2 initial state setting )
11: none
3496 00: keep
N . 01: 0
Output mux3 initial state setting ]
3497 10: 1
11: none
0: no reset stack memory
3498 | Interrupt reset stack memory enable
1: reset stack memory
1B5
3499 | Reserved
3500 |Reserved
3501 Reserved
3502 |Reserved
3503 |Reserved
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3504 00: aio0
. . . 01: aio1
aio0-3 input selection load 1 )
3505 10: aio2
11: aio3
3506
"F1 input selection load 1" bit = 0:
1B6 3507 Matrix input select:
3508 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 1 "F1 input selection load 1" bit = 1:
3509 ACMP Vger select:
3510 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV;
111111: External Vger
3511
3512 00: aio0
. . . 01: aio1
aio0-3 input selection load 2 )
3513 10: aio2
11: aio3
3514
"F1 input selection load 1" bit = 0:
187 3515 Matrix input select:
3516 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 2 "F1 input selection load 1" bit = 1:
3517 ACMP Vger select:
3518 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3519
3520 00: aio4
. . . 01: aio5
aio4-7 input selection load 3 o
3521 10: aio6
11: aio7
3522
"F1 input selection load 1" bit = 0:
1B8 3523 Matrix input select:
3524 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 3 "F1 input selection load 1" bit = 1:
3525 ACMP Ve select:
3526 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3527
3528 00: aio4
. . . 01: aio5
1B9 aio4-7 input selection load 4 o
3529 10: aio6
11: aio7
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3530
"F1 input selection load 1" bit = 0:
3531 Matrix input select:
3532 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
1B9 ACMP4_F Vger selection load 4 "F1 input selection load 1" bit = 1:
3533 ACMP Vger select:
3534 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External VRE
3535

o

: from matrix

3536 | F1 input selection load 1
1: from ACMP4_F

0: from matrix

3537 | F1 input selection load 2
1: from ACMP4_F

0: from matrix

3538 | F1 input selection load 3
1: from ACMP4_F

0: from matrix

3539 | F1 input selection load 4
1: from ACMP4_F

1BA
3540 |Reserved
3541 000: OSC2
3542 001: OSC2/4
010: OSCH1
. 011: OSC1/8
Delay clock source selection
100: OSC1/64
3543 101: OSCO
110: OSCO0/8
111: OSC0/64
3544
3545
3546
3547
1BB F1 delay data Data[7:0]
3548
3549
3550
3551
3552
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3553 0100:and; 0101:or; 0110:xor; 0111:inv;
1BC F1 CMD1 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3554 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3555 1111:end
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3556
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3557 0100:and; 0101:0r; 0110:xor; 0111:inv;
1BC F1 CMD2 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3558 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3559 end
3560
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3561 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD3 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3562 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3563 1111:end.
1BD
3564
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3565 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD4 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3566 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3567 1111:end.
3568
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3569 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD5 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3570 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3571 1111:end
1BE
3572
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3573 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD6 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3574 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3575 end
3576
3577 0000:load1; 0001:load2; 0010:load3; 0011:load4;
0100:and; 0101:or; 0110:xor; 0111:inv;1
F1 CMD?7 selecti ’ ’ ' ’
3578 CMD7 selection 000:push0; 1001:pop; 1010:delay; 1011:delay with
loop; 1100:0ut1; 1101:0ut2; 1110:0ut3; 1111:end
3579
1BF
3580
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3581 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMDS8 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3582 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3583 end
3584
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3585 0100:and; 0101:0r; 0110:xor; 0111:inv;
1C0O F1 CMD9 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3586 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3587 end
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3588
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3589 0100:and; 0101:0r; 0110:xor; 0111:inv;
1CO F1 CMD10 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3590 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3501 1111:end
3592
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3593 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD11 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3594 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3505 1111:end
1C1
3596
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3597 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD12 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3598 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3599 1111:end
3600
3601 0000:CMD1; 0001:CMD2; 0010:CMD3;

Loop with delay to location selection 0011:CMD4; 0100:CMD5; 0101:CMD6:or;
3602 P y 0110:CMD7; 0111:CMD8; 1000:CMDS9;
1001:CMD10; 1010:CMD11; 1011:CMD12

3603
3604 00: keep
1C2 01: 0
Output mux1 initial state setting
3605 10:1
11: none
3606 00: keep
- . 01:0
Output mux2 initial state setting
3607 10:1
11: none
3608 00: keep
I . 01:0
Output mux3 initial state setting ]
3609 10: 1
11: none

0: no reset stack memory
3610 | Interrupt reset stack memory enable
1: reset stack memory

1C3
3611 | Reserved
3612 | Reserved
3613 | Reserved
3614 | Reserved
3615 | Reserved
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3616 00: aio0
. . . 01: aio1
aio0-3 input selection load 1 )
3617 10: aio2
11: aio3
3618
"F1 input selection load 1" bit = 0:
1C4 3619 Matrix input select:
3620 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 1 "F1 input selection load 1" bit = 1:
3621 ACMP Vger select:
3622 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV;
111111: External Vger
3623
3624 00: aio0
. . . 01: aio1
aio0-3 input selection load 2 L
3625 10: aio2
11: aio3
3626
"F1 input selection load 1" bit = 0:
1C5 3627 Matrix input select:
3628 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 2 "F1 input selection load 1" bit = 1:
3629 ACMP Vger select:
3630 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3631
3632 00: aio4
. . . 01: aio5
aio4-7 input selection load 3 o
3633 10: aio6
11: aio7
3634
"F1 input selection load 1" bit = 0:
1C6 3635 Matrix input select:
3636 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
ACMP4_F Vger selection load 3 "F1 input selection load 1" bit = 1:
3637 ACMP Ve select:
3638 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3639
3640 00: aio4
. . . 01: aio5
1C7 aio4-7 input selection load 4 o
3641 10: aio6
11: aio7
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3642
"F1 input selection load 1" bit = 0:
3643 Matrix input select:
3644 000000: Matrix IN [0]; ~ 111111: Matrix IN [63]
1C7 ACMP4_F Vger selection load 4 "F1 input selection load 1" bit = 1:
3645 ACMP Vger select:
3646 000000: 32 mV ~ 111110: 2.016 V/step = 32 mV,
111111: External Vger
3647

o

: from matrix

3648 | F1 input selection load 1
1: from ACMP4_F

0: from matrix

3649 | F1 input selection load 2
1: from ACMP4_F

0: from matrix

3650 |F1 input selection load 3
1: from ACMP4_F

0: from matrix

3651 F1 input selection load 4
1: from ACMP4_F

1C8
3652 |Reserved
3653 000: OSC2
3654 001: OSC2/4
010: OSCH1
. 011: OSC1/8
Delay clock source selection
100: OSC1/64
3655 101: OSCO
110: OSCO0/8
111: OSC0/64
3656
3657
3658
3659
1C9 F1 delay data Data[7:0]
3660
3661
3662
3663
3664
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3665 0100:and; 0101:or; 0110:xor; 0111:inv;
1CA F1 CMD1 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3666 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3667 1111:end
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3668
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3669 0100:and; 0101:0r; 0110:xor; 0111:inv;
1CA F1 CMD2 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3670 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3671 1111:end
3672
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3673 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD3 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3674 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3675 1111:end
1CB
3676
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3677 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD4 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3678 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3679 1111:end
3680
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3681 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD5 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3682 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3683 1111:end.
1CC
3684
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3685 0100:and; 0101:0r; 0110:xor; 0111:inv;
F1 CMD6 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3686 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3687 end
3688
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3689 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD?7 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3690 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3691 1111:end
1CD
3692
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3693 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMDS8 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3694 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3695 end
3696
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3697 0100:and; 0101:0r; 0110:xor; 0111:inv;
1CE F1 CMD9 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3698 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:
3699 end
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3700
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3701 0100:and; 0101:0r; 0110:xor; 0111:inv;
1CE F1 CMD10 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3702 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
1111:end.
3703 end
3704
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3705 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD11 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3706 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3707 1111:end.
1CF
3708
0000:load1; 0001:load2; 0010:load3; 0011:load4;
3709 0100:and; 0101:or; 0110:xor; 0111:inv;
F1 CMD12 selection 1000:push0; 1001:pop; 1010:delay; 1011:delay
3710 with loop; 1100:0ut1; 1101:0ut2; 1110:0ut3;
3711 1111:end
3712
0000: CMD1; 0001: CMD2; 0010: CMD3; 0011:
o Loop with delay to location selection CMD4; 0100: CMDS; 0101: CMDS or; 0110:
3714 P y CMD7; 0111: CMD8; 1000: CMD9; 1001: CMD10;
1010: CMD11; 1011: CMD12
3715
3716 00: keep
1D0 01:0
Output mux1 initial state setting
3717 10: 1
11: none
3718 00: keep
o . 01: 0
Output mux2 initial state setting )
11: none
3720 00: keep
o . 01: 0
Output mux3 initial state setting ]
3721 10: 1
11: none
0: no reset stack memory
3722 | Interrupt reset stack memory enable
1: reset stack memory
1D1
3723 | Reserved
3724 | Reserved
3725 | Reserved
3726 | Reserved
3727 |Reserved

R19DS0167EU0100 Rev.1.00
Sep 1, 2025

RENESAS

Page 299




SLG46880-E Datasheet

Address

Byte

Bit

Bit Name

Bit Description

1D2

3728

3729

3730

F1 state 0 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3731

3732

3733

F1 state 1 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3734

3735

1D3

3736

F1 state 2 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3737

3738

3739

F1 state 3 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3740

3741

3742

F1 state 4 setting selection

000:
001:
010:
011:
100
101:
110:
111

none
setting 0
setting 1
setting 2

: setting 3

none
none

- none

3743

1D4

3744

3745

F1 state 5 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none

none

none
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Byte

Bit

Bit Name

Bit Description

1D4

3746

3747

3748

F1 state 6 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3749

3750

3751

F1 state 7 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

1D5

3752

3753

3754

F1 state 8 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3755

3756

3757

F1 state 9 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none
none
none

3758

3759

1D6

3760

F1 state 10 setting selection

000:
001:
010:
011:
100
101:
110:
111

none
setting 0
setting 1
setting 2

: setting 3

none
none

- none

3761

3762

3763

F1 state 11 setting selection

000:
001:
010:
011:
100:
101:
110:
111:

none
setting 0
setting 1
setting 2
setting 3
none

none

none
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Address
Bit Name Bit Description
Byte Bit
3764 | Reserved
3765 |Reserved
1D6
3766 | Register interrupt 1: interrupt active
3767 | Reserved
3768 | Matrix Input O GND
3769 | Matrix Input 1 GPIOO Digital Input
3770 | Matrix Input 2 GPIO1 Digital Input
3771 Matrix Input 3 GPIO2 Digital Input
17 3772 | Matrix Input 4 GPIO0 Digital Input
3773 | Matrix Input 5 GPI1 Digital Input
3774 | Matrix Input 6 GPIO3 Digital Input
3775 | Matrix Input 7 GPI04 Digital Input
3776 | Matrix Input 8 2-bit LUTO/DFFO Output
3777 | Matrix Input 9 2-bit LUT1/PGen Output
3778 | Matrix Input 10 3-bit LUTO/DFF1 Output
3779 | Matrix Input 11 3-bit LUT1/DFF2 Output
e 3780 | Matrix Input 12 3-bit LUT2/DFF3 Output
3781 | Matrix Input 13 3-bit LUT3/DFF4 Output
3782 | Matrix Input 14 3-bit LUT4/CNT_DLY1(8bit) Output
3783 | Matrix Input 15 3-bit LUT5/CNT_DLY2(8bit) Output
3784 | Matrix Input 16 3-bit LUT6/CNT_DLY3(8bit) Output
3785 | Matrix Input 17 3-bit LUT7/CNT_DLY4(8bit) Output
3786 | Matrix Input 18 4-bit LUTO/CNT_DLYO0(16bit) Output
3787 | Matrix Input 19 g:::)t:(J)TB/Pipe Delay OutputO/Ripple CNT
1D9
3788 | Matrix Input 20 Pipe Delay Output1/Ripple CNT Output1
3789 | Matrix Input 21 Internal OSC1 2.048 MHz Output
3790 | Matrix Input 22 Internal OSCO 2.048 kHz Output
3791 | Matrix Input 23 Internal OSC2 25 MHz Output
3792 | Matrix Input 24 FilterO/Edge Detect0 Output/Ripple CNT Output2
3793 | Matrix Input 25 Programmable Delay with Edge Detector Output
3794 | Matrix Input 26 f(1) Function Output0
oA 3795 | Matrix Input 27 (1) Function Output1
3796 | Matrix Input 28 f(1) Function Output2
3797 | Matrix Input 29 DMO_0 Block OutputO
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Address
Bit Name Bit Description
Byte Bit
3798 | Matrix Input 30 DMO_0 Block Output1
oA 3799 | Matrix Input 31 DMO_0 Block Output2
3800 | Matrix Input 32 GPI2/SDA Digital Input or I?)C_virtual_0 Input
3801 Matrix Input 33 GPI3/SCL Digital Input or I2C_virtual_1 Input
3802 | Matrix Input 34 I2C_virtual_2 Input
3803 | Matrix Input 35 I2C_virtual_3 Input
108 3804 | Matrix Input 36 I2C_virtual_4 Input
3805 | Matrix Input 37 I2C_virtual_5 Input
3806 | Matrix Input 38 I2C_virtual_6 Input
3807 | Matrix Input 39 I2C_virtual_7 Input
3808 | Matrix Input 40 DMO_1 Macrocell OutputO
3809 | Matrix Input 41 DMO_1 Macrocell Output1
3810 | Matrix Input 42 DMO_1 Macrocell Output2
3811 Matrix Input 43 ASM Connection Matrix Output RAM 0
1Pe 3812 | Matrix Input 44 ASM Connection Matrix Output RAM 1
3813 | Matrix Input 45 ASM Connection Matrix Output RAM 2
3814 | Matrix Input 46 ASM Connection Matrix Output RAM 3
3815 | Matrix Input 47 GPIOS5 Digital Input
3816 | Matrix Input 48 GPIOG6 Digital Input
3817 | Matrix Input 49 GPI107 Digital Input
3818 | Matrix Input 50 GPIO8 Digital Input
3819 | Matrix Input 51 GPI4 Digital Input
PP 3820 | Matrix Input 52 GPI5 Digital Input
3821 Matrix Input 53 GPI6 Digital Input
3822 | Matrix Input 54 GPI7 Digital Input
3823 | Matrix Input 55 GPIO9 Digital Input
3824 | Matrix Input 56 ACMPOH Output
3825 | Matrix Input 57 ACMP1H Output
3826 | Matrix Input 58 ACMP2L Output
3827 | Matrix Input 59 ACMP3L output
1o 3828 | Matrix Input 60 GPIO10 Digital Input
3829 | Matrix Input 61 GPIO11 Digital Input
3830 | Matrix Input 62 nRST_core (POR) as matrix input
3831 Matrix Input 63 Voo
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Bit Name Bit Description
Byte Bit

3832

3833

3834

3835
1DF

3836

3837

3838

3839

CNTO (16bits) Counted Value

3840

3841

3842

3843

1E0
3844

3845

3846

3847

3848

3849

3850

3851
1E1 CNT2 (8bits) Counted Value
3852

3853

3854

3855

3856

3857

3858

3859
1E2 CNT4 (8bits) Counted Value
3860

3861

3862

3863
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Byte

Bit

Bit Name

Bit Description

1E3

3864

3865

3866

3867

3868

3869

3870

3871

1E4

3872

3873

3874

3875

3876

3877

3878

3879

ASM state read back

1E5

3880

GPI104 I2C output expander data

3881

GPI104 12C output expander select

0: GP104 output from matrix
1: GP104 output is register

3882

GPIO5 I°C output expander data

3883

GPIO5 I2C output expander select

0: GPIO5 output from matrix
1: GPIOS5 output is register

3884

GPIO6 I2C output expander data

3885

GPIO6 I2C output expander select

0: GPIOG6 output from matrix
1: GPIOG6 output is register

3886

GPIO7 I2C output expander data

3887

GPIO7 I2C output expander select

0: GPIO7 output from matrix
1: GPIO7 output is register

1E6

3888

3889

ACMPO_H Gain divider

ACMP gain divider select:
00: 1x

01: 0.5x

10: 0.33x

11: 0.25x
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Bit Name Bit Description
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3890
3891
ACMP Vger select:
3892 000000: 32 mV ~
1E6 ACMPO_H Vger
3893 111110: 2.016 V/step = 32 mV
111111: External Vger
3894
3895
3896 ACMP gain divider select:
00: 1x
ACMP1_H Gain divider 01: 0.5x
3897 10: 0.33x
11: 0.25x
3898
1E7
3899
ACMP Vger select:
3900 000000: 32 mV ~
ACMP1_H Vger
3901 111110: 2.016 V/step = 32 mV
111111: External Vrer
3902
3903
3904 ACMP gain divider select:
00: 1x
ACMP2_L Gain divider 01: 0.5x
3905 10: 0.33x
11: 0.25x
3906
1E8
3907
ACMP Vger select:
3908 000000: 32 mV ~
ACMP2_L Vger
3909 111110: 2.016 V/step = 32 mV
111111: External Vger
3910
3911
3912 ACMP gain divider select:
00: 1x
ACMP3_L Gain divider 01: 0.5x
3913 10: 0.33x
11: 0.25x
3914
1E9
3915
ACMP Vger select:
3916 000000: 32 mV ~
ACMP3_L Vger
3917 111110: 2.016 V/step = 32 mV
111111: External Vrer
3918
3919
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3920

3921

3922

3923
1EA

3924

3925

3926

3927

REG_LUT4_0_DO[15:0] Data[15:0]
3928

3929

3930

3931

1EB
3932

3933

3934

3935

3936

3937

3938

3939
1EC REG_LUT3_4 D1[7:0] Data[7:0]
3940

3941

3942

3943

3944

3945

3946

3947
1ED REG_LUT3_5 D2[7:0] Data[7:0]
3948

3949

3950

3951
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3952
3953
3954
3955
1EE REG_LUT3_6_D3[7:0] Data[7:0]
3956
3957
3958
3959
3960
3961
3962
3963
1EF REG_LUT3_7_D4[7:0] Data[7:0]
3964
3965
3966
3967
3968 | Reserved
3969 |Reserved
3970 |Reserved
3971 Reserved
1FO0
3972 |Reserved
3973 |Reserved
3974 | Reserved
3975 |Reserved
3976 |Reserved
3977 |Reserved
3978 |Reserved
3979 |Reserved
1F1
3980 |Reserved
3981 Reserved
3982 |Reserved
3983 |Reserved
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3984 |Reserved
3985 |Reserved
3986 |Reserved
3987 |Reserved
1F2
3988 |Reserved
3989 |Reserved
3990 |Reserved
3991 Reserved
3992 |Reserved
3993 |Reserved
3994 |Reserved
3995 |Reserved
1F3
3996 |Reserved
3997 |Reserved
3998 |Reserved
3999 |Reserved
4000 |Reserved
4001 Reserved
4002 |Reserved
4003 | Reserved
1F4
4004 | Reserved
4005 | Reserved
4006 | Reserved
4007 | Reserved
4008 | Reserved
4009 | Reserved
4010 | Reserved
4011 Reserved
1F5
4012 | Reserved
4013 | Reserved
4014 | Reserved
4015 | Reserved
R19DS0167EU0100 Rev.1.00 RENESAS Page 309

Sep 1, 2025



SLG46880-E Datasheet

Address
Bit Name Bit Description
Byte Bit
4016 | Reserved
4017 | Reserved
4018 | Reserved
4019 | Reserved
1F6
4020 |Reserved
4021 Reserved
4022 | Reserved
4023 | Reserved
4024 | Reserved
4025 | Reserved
4026 | Reserved
4027 | Reserved
1F7
4028 | Reserved
4029 | Reserved
4030 |Reserved
4031 Reserved
4032 | Reserved
4033 | Reserved
4034 | Reserved
4035 | Reserved
1F8
4036 | Reserved
4037 | Reserved
4038 | Reserved
4039 | Reserved
4040
4041
4042
4043
1F9 8-bit Pattern ID Byte 0 (From NVM): ID[23:16]
4044
4045
4046
4047
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4048 | Reserved
4049 | Reserved
4050 |Reserved
4051 Reserved
1FA
4052 | Reserved
4053 | Reserved
4054 | Reserved
4055 | Reserved
4056 | Reserved
4057 | Reserved
4058 | Reserved
4059 | Reserved
1FB
4060 | Reserved
4061 Reserved
4062 | Reserved
4063 | Reserved
o . . . 0: Keep existing condition
4064 | I2C reset bit with reloading NVM into Data register (soft reset) .
1: Reset execution
. . . 0: Disable
4065 |10 Latching Enable During I12C Write Interface
1: Enable
4066 | Reserved
0: Disable
4067 | Protect mode enable
1FC 1: Enable
0: Disable
4068 | Reserved
1: Enable
4069 | Register protection mode bit 0 000: all open read/write (mode 0); 001: partly lock
- ] ] read (mode 1); 010: partly lock read2 (mode
4070 | Register protection mode bit 1 2):011: partly lock read2/write (mode 3); 100: all
) . ) lock read (mode 4); 101: all lock write (mode 5);
4071 Register protection mode bit 2 110: all lock read/write (mode 6)
4072
4073
4074
4075 . . 1: mask
1FD I2C write mask bits .
4076 0: overwrite
4077
4078
4079
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Bit Name Bit Description
Byte Bit
4080
4081
I2C target address
4082
4083
0: I2C operation enable; Matrix IN [34](35) select
I2C_virtual_0(1) Input
1FE 4084 | I>C operation disable bit — - _( ) .p )
1: 12C operation disable; Matrix IN [34](35) select
GPI2(3) digital input
4085 |Reserved
4086 | Reserved
. 0: from Register
4087 | Target address selection .
1: from Pin
4088 | Reserved
4089 | Reserved
4090 |Reserved
4091 Reserved
1FF
4092 | Reserved
4093 | Reserved
4094 |Reserved
4095 |Reserved
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22. Package Information

221 Package Outline Drawings

2211 STQFN-32 (4.0 mm x 4.0 mm x 0.55 mm, 0.4 mm Pitch)
JEDEC MO-220, Variation WECE
IC Net Weight: 0.028 g

e 400:005 — @‘
. | 25 | 32
Pin 11D ™ | uuuuugygu
\. | 4 | v t
| = | =
| ) P o3 | O
I I . 4.00:005 2702005 2| -G
) ‘ d 4
! ) ! - 0.20  0.05
\ - \ o~
| 17 1) T s +
| giakalalialalisla
! ! ‘ ° Y 030+005
—»|  270£005 |«
TOP VIEW BOTTOM VIEW
0.55+005 -
LI—D—E—D—D—D—D—D—D:I—ii
f L 0.05 Max (0.15) j (1| 0.08 |C| SeatingPlane
SIDE VIEW

Note 1: JEDEC compatible.
Note 2: All dimensions are in mm and angles are in degrees.
Note 3: Use +0.05 mm for the non-toleranced dimensions.
Note 4: Numbers in (') are for references only.
Figure 137. STQFN-32 Package Outline Drawing

22.2 Package Top Marking
22.2.1 STQFN-32 (4.0 mm x 4.0 mm x 0.55 mm, 0.4 mm Pitch)

PPPPPPPPP | vcos

$FF: Subcon/Wafer Code

SEFAHNNNN | e e

Pin 1 Identifier . YYWW Data Code

Figure 138. STQFN-32 Package Top Marking
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22.3 Moisture Sensitivity Level

The Moisture Sensitivity Level (MSL) is an indicator for the maximum allowable time period (floor lifetime) in
which a moisture sensitive plastic device, once removed from the dry bag, can be exposed to an environment
with a specified maximum temperature and a maximum relative humidity before the solder reflow process. The
MSL classification is defined in

For detailed information on MSL levels refer to the IPC/JEDEC standard J-STD-020, which can be downloaded
from http://www.jedec.org.

The STQFN 32 package is qualified for MSL 1.
Table 41. MSL Classification

MSL Level Floor Lifetime Conditions
MSL 4 72 hours 30°C/60 % RH
MSL 3 168 hours 30°C/60 % RH

MSL 2A 4 weeks 30°C/60 % RH
MSL 2 1 year 30°C/60 % RH
MSL 1 Unlimited 30°C/85% RH

22.4 Soldering Information

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 3.85 mm3
(nominal). More information can be found at http://www.jedec.org.

23. Layout Guidelines

231 STQFN-32 (4.0 mm x 4.0 mm x 0.55 mm, 0.4 mm Pitch)
4.30
3.37 ———»
Package
Outline
- ﬂﬂﬁﬂ% g oo
o
I =1 D E:
2.70 7%77‘)%’:‘[77}77 3.37 4.30
4
5 || 0.25
5
I |
oses  LOOOOHAHEH -
f 0.23 —»| |«

-~ 2.70 —

RECOMMENDED LAND RATTERN
(PCB Top View, NSMD Design)

Note 1: JEDEC compatible.
Note 2: All dimensions are in mm and angles are in degrees.
Note 3: Use +0.05 mm for the non-toleranced dimensions.
Note 4: Numbers in () are for references only.
Figure 139. STQFN-32 Layout Example Schematic
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24. Ordering Information
Part Number Package Description Carrier Type Temperature Range
SLG46880-EV STAFN-32, 4.0 mm x 4.0 mm x Tape and Reel 40 °C to +125 °C
0.55 mm
241 Tape and Reel Specifications
Package i of Nominal Max Unit Reel and Leader (min) Trailer (min) Tape Part
Type Pins Package Size Per Per Hub Length Length Width Pitch
[mm] Reel Box [mm] Pockets [mm] Pockets [mm] [mm] [mm]
STQFN 32L
4‘.100mmmmx 32 4.0x4.0x0.55 | 5000 | 10000 | 330/100 42 336 42 336 12 8
0.4P Green
24.2 Carrier Tape Drawing and Dimensions
PocketB™ | PocketB™ | Pocket Index Hole | Index Hole | 'mdex Hole
. Index Hole Pocket . to Pocket | Tape Width
Length Width Depth i . Diameter to Tape
Package Pitch [mm] | Pitch [mm] Center [mm]
Type [mm] [mm] [mm] [mm] Edge [mm] [mm]
A0 BO KO PO P1 DO E F w
STQFN 32L
40mmx 4.0 ), o 425 0.75 4 8 15 1.75 55 12
mm 0.4P
Green
Y —e
KO DO Po
\ w
\\__\
1 L
1 I _ =
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Glossary

A

ACK Acknowledge Bit

ACMP Analog Comparator

ACMPH Analog Comparator High Speed
ACMPL Analog Comparator Low Speed
ASM Asynchronous State Machine
B

BG Bandgap

Cc

CF Combination Function

CLK Clock

CMI Connection Matrix Input

CMO Connection Matrix Output
CNT Counter

D

DFF D Flip-flop

DLY Delay

DM Dynamic Memory

E

EC Electrical Characteristics
ERSE Erase Enable

ERSR Erase Register

ESD Electrostatic Discharge

EV End Value

F

FSM Finite State Machine

G

GPI General Purpose Input

GPIO General Purpose Input/Output
GPO General Purpose Output
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IN Input

10 Input/Output

L

LPF Low-pass Filter

LSB Least Significant Bit
LUT Look-up Table

LV Low Voltage

LWD Loop with Delay

M

MSB Most Significant Bit
MTP Multiple-time-programmable
MUX Multiplexer

N

NPR Non-volatile Memory Read/Write/Erase Protection
nRST Reset

NVM Non-volatile Memory
o

oD Open-drain

OE Output Enable

OSC Oscillator

ouT Output

P

PD Power-down

PGen Pattern Generator
P_DLY Programmable Delay
POR Power-on Reset

PP Push-pull

PRL Protect Lock Bit
PWR Power

P DLY Programmable Delay
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RPR
RPRB
RPRL
R/W

SCL
SDA
SLA
SMT
SV

TS

VREF

WOSMT
WPB
WPR
WPRE
WS

Register Read/Write Protection

Register Read/Write Protection Bit
Register Protection Read/Write/Erase Lock
Read/Write

I2C Clock Input

I2C Data Input/Output
Target Address

With Schmitt Trigger
nSET Value

Temperature Sensor

Voltage Reference

Without Schmitt Trigger
Write Protect Bit

Write Protection Register
Write Protect Enable
Wake and Sleep Controller
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Revision History

Revision Date Description
1.00 Sep 01, 2025 | Initial release
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A. ECAD Design Information

This information supports the development of the PCB ECAD model for this device. It is intended to be used by

PCB designers.

A1 Part Number Indexing
This information supports the development of the PCB ECAD model for this device. It is intended to be used by

PCB designers.

Orderable Part Number

Number of Pins

Package Type

Package Code/POD Number

SLG46880-EV

32

STQFN

KOA/ QY0032AA

A.2  Symbol Pin Information

A.21 32-STQFN

Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)
1 GPOO Output
2 GPIO0 /0
3 GPIO1 110
4 GPI102 110
5 GPIO Input
6 GPI1 Input
7 GPI2 Input
8 GPI3 Input
9 GPIO3 /0
10 GPIO4 110
11 GPIO5 lfe}
12 GPO1 Output
13 GPO2 Output
14 GND Power
15 Vop2 Power
16 GPO3 Output
17 GPO4 Output
18 GPIO6 lfe}
19 GPIO7 lfe}
20 GPIO8 110
21 GPl4 Input
22 GPI5 Input
23 GPI6 Input
24 GPI7 Input
25 GPIO9 110
26 GPIO10 lfe}
27 GPIO11 lfe}
28 GPO5 Output
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Pin Number Primary Pin Name Primary Electrical Type Alternate Pin Name(s)
29 GPO6 Output
30 GND Power
31 Vob Power
32 GPO7 Output
TP TP

R19DS0167EU0100 Rev.1.00
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A3

Symbol Parameters

Orderable Part Qualification Min Operating | Max Operating | Min Input | Max Input | Number of | Number of | Number of | Number of | Number of | Number of | Number of | Number of Interface RoHS
Number ualiticatl Temperature Temperature Voltage Voltage ACMP VRer GPIO GPI GPO CF ASM Oscillator
SLG46880-EV Industrial -40 °C +125 °C 230V 550V 4 2 10 8 8 12 1 3 1’C Compliant
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A.4  Footprint Design Information

IPC Footprint Type Package Code/POD Number Number of Pins
QFN KOA/ QY0032AA 32
Description Dimension Value (mm) Diagram
Minimum body span (vertical side) Dmin 3.95
Maximum body span (vertical side) Dmax 4.05
Minimum body span (horizontal side) Emin 3.95
Maximum body span (horizontal side) Emax 4.05
Minimum Lead Width Bmin 0.15
Maximum Lead Width Bmax 0.25
Minimum Lead Length Lmin 0.25
Maximum Lead Length Lmax 0.35
Number of pins (vertical side) PinCountD 8
Number of pins (horizontal side) PinCountE 8 PitchD |
. . . =
D|sta_1nce petween the center of any two adjacent pins PitchD 0.40 D
(vertical side)
R
i i i B
D|st§nce bet‘ween the center of any two adjacent pins PitchE 0.40 A
(horizontal side)
Location of pin 1; S2 = corner of D side (top left), C1 )
. Pin1 S2
= center of E side(center).
E2.
Thermal pad Chamfer. If not present give hyphen (-). CH 0.3 E
Minimum thermal pad size (vertical side) D2min 2.65 Bottom View
Maximum thermal pad size (vertical side) D2max 2.75
Minimum thermal pad size (horizontal side) E2min 2.65 l
Maximum thermal pad size (horizontal side) E2max 2.75 i
Maximum Height Amax 0.60 c L i
[
Minimum Standoff Height A1min 0.00
Minimum Lead Thickness cmin 0.10 Side View
Maximum Lead Thickness cmax 0.20
Recommended Land Pattern
Description Dimension Value (mm) Diagram
Dlst.ance bet.ween left pad toe to right pad toe ZE 4.30
(horizontal side)
Dlsta}nce !.3etween top pad toe to bottom pad toe 7D 4.30
(vertical side)
Dlst.ance bet.ween left pad heel to right pad heel GE 337
(horizontal side)
Dlstafnce petween top pad heel to bottom pad heel ab 337
(vertical side)
Pad Width X 0.23
Pad Length Y 0.465 e
PCB Top View
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