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SLG46108

GreenPAK
Ultra-small Programmable Mixed-signal Matrix

Features Pin Configuration
* Logic and Mixed-Signal Circuits GPIO
« Highly Versatile Macrocells
« 1.8V (x5 %)to5V (210 %) Supply 8
* Operating Temperature Range: -40 °C to 85 °C V 1 7
* RoHS Compliant/Halogen-Free b GPIO
* Pb-Free 8-pin STQFN: 1.0 x 1.2 x 0.55 mm, 0.4 mm pitch
Applications
2 6 | GPIO
* Personal Computers and Servers GPI
* PC Peripherals
» Consumer Electronics
» Data Communications Equipment
+ Handheld and Portable Electronics GPIO | 3 5 | GND
4
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Figure 1. Block Diagram
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RENESAS SLG46108

1.0 Overview

The SLG46108 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 (Input/Output) pins,
and the macrocells of the SLG46108. This highly versatile device allows a wide variety of mixed-signal functions to be designed
within a very small, low power single integrated circuit. The macrocells in the device include the following:

* Four Combinatorial Look Up Tables (LUTs)
* Two 2-bit LUTs
* Two 3-bit LUTs
+ Seven Combination Function Macrocell
» Two Selectable D Flip-Flop/Latches (DFF) or 2-bit LUTs
» Two Selectable D Flip-Flop/Latches (DFF) or 3-bit LUTs
» One Selectable Pipe Delay or 3-bit LUT
» Pipe Delay — 8 stage/2 output
» One Selectable Counter/Delay (CNT/DLY) or 4-bit LUT
» One Programmable Delay/Deglitch Filter
» Three 8-bit Counter/Delay Generators (CNT/DLY) with external clock/reset
* RC Oscillator (RC OSC)
* Power-On Reset (POR)
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2.0 Pin Description

2.1 Functional Pin Description

Pin# | Pin Name |Function
1 Vop Power Supply
2 GPI General Purpose Input
3 GPIO General Purpose 10
4 GPIO General Purpose 10
5 GND GND
6 GPIO General Purpose 10
7 GPIO General Purpose 10
8 GPIO General Purpose 10
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RENESAS SLG46108

3.0 User Programmability

Non-volatile memory (NVM) is used to configure the SLG46108’s connection matrix routing and macrocells. The NVM is one time
programmable (OTP). However, GreenPAK development tools can be used to configure the connection matrix and macrocells,
without programming the NVM, to allow on-chip emulation. This configuration will remain active on the device as long as it remains
powered and can be re-written as needed to facilitate rapid design changes.

When a design is ready for in-circuit testing, the same GreenPAK development tools can be used to program the NVM and create
samples for small quantity builds. Once the NVM is programmed, the device will retain this configuration for the duration of its
lifetime.

Once the design is finalized, the design file can be forwarded to Renesas Electronics Corporation to integrate into the production
process.

Product
Definition

Customer creates their own design in
GreenPAK Designer

<

E-mail Product Idea, Definition, Drawing,
or Schematic to greenpak@renesas.com

J

Renesas Electronics Applications
Engineers review design specifications
with customer

4

Samples, Design, and Characterization
Report are sent to customer

GreenPAK Design
approved

Customer verifies GreenPAK design

Emulate design to verify behavior

L

Program Engineering Samples with
GreenPAK Development Tools

U

Customer verifies GreenPAK in system
design

N

TN N O )

GreenPAK Design
approved

E-mail .gpx to greenpak@renesas.com

TN YN Y D)
N

)

GreenPAK Design
approved in system test

Custom GreenPAK part enters production

Figure 2. Steps to Create a Custom GreenPAK Device
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4.0 Ordering Information

Part Number Type
SLG46108V 8-pin STQFN
SLG46108VTR 8-pin STQFN - Tape and Reel (3k units)

Note 1: Use SLG46108V to order. Shipments are automatically in Tape and Reel.
Note 2: “TR” suffix is no longer used. It is a legacy naming convention shown here only for informational purposes.
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RENESAS SLG46108

5.0 Electrical Specifications

5.1 Absolute Maximum Conditions

Parameter Min. Max. Unit
Supply Voltage on Vpp relative to GND -0.5 7 \%
DC Input Voltage GND-0.5 Vpp + 0.5 \
Push-Pull 1x -- 8
Maximum Average or Push-Pull 2x - 10
DC Current mA
(Through pin) OD 1x - 8
OD 2x -- 12
Current at Input Pin -1.0 1.0 mA
Storage Temperature Range -65 150 °C
Junction Temperature -- 150 °C
ESD Protection (Human Body Model) 2000 -- \Y,
ESD Protection (Charged Device Model) 1300 - \%
Moisture Sensitivity Level 1

5.2 Electrical Characteristics (1.8 V £5 % Vpp)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vop Supply Voltage 1.71 1.80 1.89 \%
Static Inputs and Outputs
lq Quiescent Current (when OSC is powered down and -- 0.28 -- pA
non-operational)
Ta Operating Temperature -40 25 85 °C
Logic Input 1.071 - Vb \Y
Vi HIGH-Level Input Voltage Logic Input with Schmitt Trigger 1.276 -- Vpp \Y
Low-Level Logic Input 0.936 -- Vpp \Y,
Logic Input -- -- 0.730 \Y,
VL LOW-Level Input Voltage Logic Input with Schmitt Trigger -- - 0.475 \%
Low-Level Logic Input -- -- 0.517 \Y,
Viys \S/gnggg Trigger Hysteresis || ic Input with Schmitt Trigger 026 | 047 | 060 v
Input leakage
ke (Absolute Value) - 0.001 1 WA
FUSE-1P(l)J(|)| ;X Open-Drain PMOS 1X, 1692 1788 _ v
VoH HIGH-Level Output Voltage OH -
Push-Pull 2X, Open-Drain PMOS 2X, 1.700 1.794 _ v
IOH =100 },IA ’ ’
Push-Pull 1X,
lo, = 100 HA -- 0.01 0.016 \Y
,Pusf'%f)"f;(’ - 0.005 | 0.007 Vv
VoL LOW-Level Output Voltage 8" Drain NMOS 1X
pen-Drain , _
lo, = 100 HA 0.005 0.006 \Y
Open-Drain NMOS 2X,
lo, = 100 PA -- 0.003 0.003 \Y
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Push:PuII 1X, Open-Drain PMOS 1X, 1.045 1506 _ mA
lon HIGH-Level Output Current | VoH = Vpp - 0.2
see Note 1 - -Drai
( ) Push-Pull 2X, Open-Drain PMOS 2X, 2097 | 2082 3 mA
Von =Vpp-0.2
\F/’gihz'%“:' o 0984 | 1363 | - mA
LushE 2 2011 | 2.743 - mA
loL LOW-Level Output Current oL =Y.
(see Note 1) Open-Drain NMOS 1X,
VoL =0.15V 2.029 2.763 - mA
Open-Drain NMOS 2X,
VoL =0.15V 4.020 5.471 - mA
Maximum Average or DC T,=85°C -- - 45 mA
oD Current Through Vpp Pin N
(Per chip side, see Note 2) T,=110°C - - 22 mA
Maximum Average or DC T,=85°C -- -- 90 mA
IeND Current Through GND Pin .
(Per chip side, see Note 2) T,=110°C - - 44 mA
Maximal Voltage Applied to
Vo any pin in High Impedance - -- Vpp+0.3 \%
State
Tsu Startup Time From Vpp rising past PONtHr -- - 0.54 ms
PONtpr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.302 1.505 1.707 \
POFF1g | Power-Off Threshold \éﬂ%'-e"e' Required to Switch Offthe | ga1 | 9902 | 1170 | Vv
1 M for Pull-Up: V|y = GND; _ 1 _ MO
for Pull-Down: V|y = Vpp
Pull-Up or Pull-Down 100 k for Pull-Up: V|y = GND; _ _
RpULL | Resistance for Pull-Down: V5 = Vpp 100 kQ
10 k for Pull-Up: V| = GND;
for Pull-Down: V| = Vpp - 10 - kQ
Cvbp Decoupling Capacitor Capacitor Value at Vpp -- 0.1 -- uF

another.

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided into two sides. Pins 2, 3, and 4 are connected to one side, pins 6, 7, and 8 to
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5.3 Electrical Characteristics (3.3 V £10 % Vpp)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp Supply Voltage 3.0 3.3 3.6 \Y
Static Inputs and Outputs
la Quiescent Current (when OSC is powered down and -- 0.52 -- pA
non-operational)
Ta Operating Temperature -40 25 85 °C
Logic Input 1.840 -- Vpp \Y
Vi HIGH-Level Input Voltage Logic Input with Schmitt Trigger 2170 - Vpp \%
Low-Level Logic Input 1.086 -- Vpp \Y
Logic Input -- - 1.255 \%
Vi LOW-Level Input Voltage Logic Input with Schmitt Trigger -- -- 0.934 \Y
Low-Level Logic Input - -- 0.669 \%
Viys | SChmitt Trigger Hysteresis || e input with Schmitt Trigger 056 | 071 | 086 v
Voltage
Input leakage
ke (Absolute Value) - 0.001 1 WA
Push-Pull 1X,0Open-Drain PMOS 1X, 2791 3.108 _ v
lon =3 mA ) )
Vou HIGH-Level Output Voltage oH -
Push-Pull 2X, Open-Drain PMOS 2X, 2 864 3.204 _ v
IOH =3 mA ’ ’
Push-Pull 1X,
lo, = 3 MA -- 0.175 0.257 \Y
Push-Pull 2X, _ 0.086 0.122 v
IOL =3 mA ’ ’
VoL LOW-Level Output Voltage -
Open-Drain NMOS 1X, _ 0.085 0.121 v
IOL =3 mA ’ ’
Open-Drain NMOS 2X,
loL = 3 MA -- 0.043 0.061 \Y
Push-Pull 1X, Open-Drain PMOS 1X, 5.774 11.066 _ mA
lon HIGH-Level Output Current | Von =24V ' '
see Note 1 R -Drai
( ) \Ijush_quu %/X, Open-Drain PMOS 2X, 1351 | 21.730 3 mA
OH ~ 4-
Push-Pull 1X,
VoL = 0.4V 4.491 6.438 -- mA
Lush 2% 9124 | 12.884 | - mA
loL LOW-Level Output Current oL = VY.
(see Note 1) Open-Drain NMOS 1X,
VoL = 0.4V 9.227 | 12.995 -- mA
Open-Drain NMOS 2X,
VoL = 0.4V 17.995 | 25.459 -- mA
Maximum Average or DC T,=85°C -- - 45 mA
lvop Current Through Vpp Pin .
(Per chip side, see Note 2) T,=110°C - - 22 mA
Maximum Average or DC T,=85°C -- - 90 mA
IeND Current Through GND Pin ;
(Per chip side, see Note 2) T,=110°C - - 44 mA
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Symbol | Parameter Condition/Note Min Typ. Max. Unit
Maximal Voltage Applied to
Vo any pin in High Impedance - -- Vpp+0.3 \%
State
Tsu Startup Time From Vpp rising past PONtyr -- -- 0.52 ms
PONtHr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.303 1.506 1.707 \Y
POFFy | Power-Off Threshold \C’;ﬁ%'-e"e' Required to Switch Offthe | 748 | 9901 | 1.473 | v
1 M for Pull-Up: V|y = GND; _ 1 _ MO
for Pull-Down: V|y = Vpp
Pull-Up or Pull-Down 100 k for Pull-Up: V|y = GND; _ _
RpuLL | Resistance for Pull-Down: V|\ = Vpp 100 kQ
10 k for Pull-Up: V|y = GND;
for Pull-Down: V|\ = Vpp - 10 - kQ
Cvbp Decoupling Capacitor Capacitor Value at Vpp -- 0.1 -- uF

another.

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided into two sides. Pins 2, 3, and 4 are connected to one side, pins 6, 7, and 8 to
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5.4 Electrical Characteristics (5 V 10 % Vpp)

Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Vpp Supply Voltage 4.5 5.0 5.5 \Y
Static Inputs and Outputs
la Quiescent Current (when OSC is powered down and -- 0.81 -- pA
non-operational)
Ta Operating Temperature -40 25 85 °C
Logic Input 2.744 -- Vpp \Y,
Vi HIGH-Level Input Voltage Logic Input with Schmitt Trigger 3.190 - Vpp \%
Low-Level Logic Input 1.185 -- Vpp \Y
Logic Input -- - 1.877 \%
Vi LOW-Level Input Voltage Logic Input with Schmitt Trigger -- -- 1.488 \Y
Low-Level Logic Input - -- 0.765 \%
Viys | SChmitt Trigger Hysteresis || e input with Schmitt Trigger 077 | 094 | 1.14 v
Voltage
Input leakage
ke (Absolute Value) - 0.001 1 WA
Push-Pull 1X,0Open-Drain PMOS 1X, 4171 4.761 _ v
lon =5 mA ) )
Vou HIGH-Level Output Voltage o -
Push-Pull 2X, Open-Drain PMOS 2X, 4.336 4.879 _ v
IOH =5mA ’ ’
Push-Pull 1X,
lo, =5 mA -- 0.225 | 0.325 \Y
Push-Pull 2X, _ 0.111 0.156 v
IOL =5mA ’ ’
VoL LOW-Level Output Voltage -
Open-Drain NMOS 1X, _ 0.110 0.155 v
IOL =5mA ’ ’
Open-Drain NMOS 2X,
loL= 5 A -- 0.057 | 0.080 \Y
Push-Pull 1X, Open-Drain PMOS 1X, 20656 | 30.203 _ mA
lon HIGH-Level Output Current | Vo =24V ' '
see Note 1 R -Drai
( ) \Ijush_quu %/X, Open-Drain PMOS 2X, 40170 | 56.319 3 mA
OH ~ 4-
Push-Pull 1X,
VoL = 0.4V 6.087 8.611 -- mA
Lush 2% 12321 | 17147 | - mA
oL LOW-Level Output Current oL =Y.
see Note 1 _Drai
( ) pen-rain NMOS 1%, 12444 | 17282 | - mA
oL =Y.
Open-Drain NMOS 2X,
VoL = 0.4V 24.032 | 33.581 -- mA
Maximum Average or DC T,=85°C -- - 45 mA
lvop Current Through Vpp Pin .
(Per chip side, see Note 2) T,=110°C - - 22 mA
Maximum Average or DC T,=85°C -- - 90 mA
IeND Current Through GND Pin ;
(Per chip side, see Note 2) T,=110°C - - 44 mA
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Symbol | Parameter Condition/Note Min. Typ. Max. Unit
Maximal Voltage Applied to
Vo any pin in High Impedance Vpp+0.3 \%
State
Tsu Startup Time From Vpp rising past PONtyr 0.51 ms
PONtHr | Power-On Threshold Vpp Level Required to Start Up the Chip | 1.303 1.506 1.707 \Y
POFFy | Power-Off Threshold \C’;ﬁ%'-e"e' Required to Switch Offthe | 675 | 9901 | 1.474 | v
1 M for Pull-Up: V|y = GND; _ 1 _ MO
for Pull-Down: V|y = Vpp
Pull-Up or Pull-Down 100 k for Pull-Up: V|y = GND; _ _
RpuLL | Resistance for Pull-Down: V|\ = Vpp 100 kQ
10 k for Pull-Up: V|y = GND;
for Pull-Down: V|\ = Vpp - 10 - kQ
Cvbp Decoupling Capacitor Capacitor Value at Vpp -- 0.1 -- uF

another.

Note 1: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Note 2: The GreenPAK’s power rails are divided into two sides. Pins 2, 3, and 4 are connected to one side, pins 6, 7, and 8 to
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5.5 IDD Estimator

Table 1. Typical Current Estimated for Each Macrocell

Symbol Parameter | Note Vpp=1.8V | Vpp=3.3V | Vpp=5.0V | Unit
Chip Quiescent 0.27 0.51 0.79 pA

OSC 2 MHz, pre-divider = 1, divider = 1 21.86 32.18 45.29 MA

OSC 2 MHz, pre-divider = 1, divider = 8 21.77 31.96 44.88 MA

OSC 2 MHz, pre-divider = 1, divider = 64 21.70 31.82 44.70 MA

OSC 2 MHz, pre-divider = 2, divider = 1 18.97 26.19 35.69 MA

OSC 2 MHz, pre-divider = 2, divider = 8 18.92 26.07 35.49 MA

OSC 2 MHz, pre-divider = 2, divider = 64 18.89 26.01 35.40 MA

OSC 2 MHz, pre-divider = 4, divider = 1 17.53 23.21 30.93 MA

| Current OSC 2 MHz, pre-divider = 4, divider = 8 17.51 23.16 30.83 HA
OSC 2 MHz, pre-divider = 4, divider = 64 17.49 23.12 30.78 HA

OSC 2 MHz, pre-divider = 8, divider = 1 16.81 21.70 28.51 HA

OSC 2 MHz, pre-divider = 8, divider = 8 16.80 21.67 28.46 HA

OSC 2 MHz, pre-divider = 8, divider = 64 16.79 21.65 28.43 A

OSC 25 kHz, pre-divider = 1, divider = 1, 8, 64 5.16 5.71 6.73 HA

OSC 25 kHz, pre-divider = 2, divider = 1, 8, 64 5.13 5.65 6.63 A

OSC 25 kHz, pre-divider = 4, divider = 1, 8, 64 5.11 5.62 6.57 A

OSC 25 kHz, pre-divider = 8, divider = 1, 8, 64 5.10 5.60 6.54 HA

5.6 Timing Estimator

Table 2. Typical Delay Estimated for Each Macrocell

VDD =18V VDD =33V VDD =50V Unit
Symbol | Parameter | Note
rising | falling | rising | falling | rising | falling
tpd Delay Digital Input to PP 1X 33.4 36.4 13.6 15.0 9.8 10.6 ns
tpd Delay Digital Input to PP 2X 31.1 34.1 12.8 141 9.3 10.1 ns
tpd Delay | ydal Inputwith Schmitt Triggerto PP | 334 | 357 | 138 | 152 | 100 | 11.0 | ns
tpd Delay |Low Voltage Digital Input - to PP 1X 2141 | 6230 | 216.8 | 184.6 | 105.0 | 1200 | ns
(Vih = min)
Digital Input without Schmitt Trigger --
tpd Delay 1% NMOS - 79.4 - 28.0 -- 18.0 ns
Digital Input without Schmitt Trigger --
tpd Delay 1x PMOS 33.8 -- 13.8 -- 10.0 -- ns
Digital Input without Schmitt Trigger --
tpd Delay 2% NMOS - 71.3 - 251 -- 16.1 ns
Digital Input without Schmitt Trigger --
tpd Delay 2% PMOS 31.4 -- 12.9 -- 9.4 -- ns
tpd Delay Output enable from pin, OE Hi-Z to 1 33.5 -- 13.7 -- 9.9 -- ns
tpd Delay Output enable from pin, OE Hi-Z to 0 -- 36.3 -- 15.0 -- 10.9 ns
tpd Delay | 2-Dit LUT (Latch shared macrocell 245 | 223 | 108 | 95 | 80 | 70 | ns
inputs)
tpd Delay | Latch (2-bit LUT shared macrocell 258 | 248 | 113 | 105 | 84 | 76 | ns
inputs)
tpd Delay %‘E&S’T (LATCH shared macrocell 205 | 260 | 127 | 109 | 93 | 80 | ns
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Table 2. Typical Delay Estimated for Each Macrocell (continued)

Vpp=1.8V Vpp=3.3V Vpp=5.0V | Unit
Symbol | Parameter | Note
rising | falling | rising | falling | rising | falling

tpd Delay :ﬁ;ﬁg(}”&gQggﬂffuts()?"b't LUT 301 | 346 | 132 | 147 | 97 | 106 | ns
tpd Delay 4-bit LUT (shared macrocell inputs) 28.3 25.7 12.3 10.6 9.0 7.7 ns
tpd Delay 2-bit LUT 17.5 19.4 7.8 8.1 5.9 5.9 ns
tpd Delay 3-bit LUT 21.7 242 9.4 9.8 71 71 ns
tpd Delay CNT/DLY Logic 50.6 425 22.0 18.6 15.5 13.3 ns
tpd Delay CNT/DLY (shared macrocell inputs) 54.2 46.3 234 20.1 16.5 14.3 ns
tpd Delay g’;}'gﬁég'ﬁig‘;ﬁ‘ﬂ rﬁ)dﬁse)DeteCt 1089 | - | 492 | -~ | 340 | - | ns
tpd Delay gﬁ;ﬁég'ﬁascggﬂ?nﬁg Detect ~ | 1081 | ~ | 489 | - | 339 | ns
tpd Delay g’;‘g%’?e'ﬁﬁ;‘t’g; Edge Detect (shared | 1054 | 1082 | 490 | 489 | 340 | 339 | ns
W | Widh | (shared macrocelinpuig) 97 | - | 27| - | 188 | - |ns
W | b | oORRS e EEDeee || a0y | | 212 | - | 185 | e
tw Gise g’;‘g%’?e'ﬁﬁ;‘t’g; Edge Detect (shared | 477 | 474 | 208 | 203 | 152 | 149 | ns
tpd Delay DFF 29.6 221 12.9 9.7 9.5 7.3 ns
tpd Delay DFF nReset -- 28.9 -- 12.3 -- 9.0 ns
tpd Delay DFF nSet -- 35.1 -- 14.8 -- 10.7 ns
tpd Delay Filter 183.7 196.7 75.4 78.4 49.5 52.2 ns
tpd Delay PDLY 1 Cell Both Edge Delay 352.0 346.5 | 160.6 | 1579 | 119.2 | 117.3 | ns
tpd Delay PDLY 1 Cell Both Edge Detect 39.1 37.7 16.9 16.1 12.2 11.7 ns
tpd Delay PDLY 1 Cell Rising Edge Detect 39.1 -- 16.9 -- 12.2 -- ns
tpd Delay PDLY 1 Cell Falling Edge Detect -- 37.7 -- 16.1 -- 11.7 ns
tpd Delay PDLY 2 Cells Both Edge Delay 657.4 653.0 | 313.2 | 310.8 | 224.2 | 2225 | ns
tpd Delay PDLY 2 Cells Both Edge Detect 39.1 37.7 16.9 16.1 12.2 11.7 ns
tpd Delay PDLY 2 Cells Rising Edge Detect 39.0 -- 16.9 -- 12.2 -- ns
tpd Delay PDLY 2 Cells Falling Edge Detect -- 37.8 -- 16.1 -- 11.7 ns
tpd Delay PDLY 3 Cells Both Edge Delay 965.1 959.0 | 460.1 | 457.0 | 329.5 | 3244 | ns
tpd Delay PDLY 3 Cells Both Edge Detect 39.1 37.7 16.9 16.1 12.2 11.7 ns
tpd Delay PDLY 3 Cells Rising Edge Detect 39.0 -- 16.9 -- 12.2 -- ns
tpd Delay PDLY 3 Cells Falling Edge Detect - 37.8 - 16.1 -- 11.7 ns
tpd Delay PDLY 4 Cells Both Edge Delay 1271.5 | 1266.1 | 606.9 | 604.0 | 434.9 | 432.8 | ns
tpd Delay PDLY 4 Cells Both Edge Detect 39.1 37.7 16.9 16.1 12.2 11.7 ns
tpd Delay PDLY 4 Cells Rising Edge Detect 39.0 -- 16.9 -- 12.2 -- ns
tpd Delay PDLY 4 Cells Falling Edge Detect -- 37.8 -- 16.1 -- 11.7 ns
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5.7 Typical Counter/Delay Offset Measurements
Table 3. Typical Counter/Delay Offset Measurements

Parameter Rf:rgsc RC OSC Power |Vpp=1.8V |Vpp=3.3V |Vpp=5.0V Unit
offset 25 kHz auto 19 14 12 Us
offset 2 MHz auto 7 4 4 us

frequency settling time 25 kHz auto 19 14 12 us
frequency settling time 2 MHz auto 14 14 14 us
variable (CLK period) 25 kHz forced 0-40 0-40 0-40 us
variable (CLK period) 2 MHz forced 0-0.5 0-0.5 0-0.5 us
25 kHz/ .
tpd (non-delayed edge) 2 MHz either 35 14 10 ns
5.8 Expected Delays and Widths
Table 4. Expected Delays and Widths (Typical)

Symbol | Parameter | Note Vpp=1.8V | Vpp=3.3V |Vpp=5.0V Unit
Width Width, 1 cell | mode:(any)edge detect, edge detect output 305 140 105 ns
Width Width, 2 cell | mode:(any)edge detect, edge detect output 611 281 210 ns
Width Width, 3 cell | mode:(any)edge detect, edge detect output 918 423 315 ns
Width Width, 4 cell | mode:(any)edge detect, edge detect output 1225 564 420 ns
time1 Delay, 1 cell | mode:(any)edge detect, edge detect output 39 17 12 ns
time1 Delay, 2 cell | mode:(any)edge detect, edge detect output 39 17 12 ns
time1 Delay, 3 cell | mode:(any)edge detect, edge detect output 39 17 12 ns
time1 Delay, 4 cell | mode:(any)edge detect, edge detect output 39 17 12 ns
time2 Delay, 1 cell | mode: both edge delay, edge detect output 344 157 117 ns
time2 Delay, 2 cell | mode: both edge delay, edge detect output 650 298 222 ns
time2 Delay, 3 cell | mode: both edge delay, edge detect output 957 440 327 ns
time2 Delay, 4 cell | mode: both edge delay, edge detect output 1264 581 432 ns

5.9 Typical Pulse Width Performance

Table 5. Typical Pulse Width Performance .
Parameter Vpp=1.8V | Vpp=3.3V | Vpp=5.0V Unit
Filtered Pulse Width <150 <55 <35 ns

© 2025 Renesas Electronics Corporation Revision 1.17
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5.10 OSC Specifications

5.10.1 25 kHz RC Oscillator

Table 6. 25 kHz RC OSC Frequency Limits

Temperature Range
Power Supply Range +25°C 0°C ... +85°C -40°C ... +85°C
(Vpp), V
Min., kHz Max., kHz Min., kHz Max., kHz Min., kHz Max., kHz
1.8V+5% 24.442 25.552 23.613 26.037 23.190 26.916
3.3V 10 % 24.453 25.542 23.566 26.044 23.194 26.945
5V +10 % 24.207 26.109 23.417 26.220 23.086 26.907
25V-45V 24.320 25.606 23.487 26.093 23.194 26.998
1.71V-55V 23.855 26.484 23.257 26.484 23.180 27.048

Table 7. 25 kHz RC OSC Frequency Error (Error Calculated Relative to Nominal Value)

Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85°C

(Voo), V Error (% at | Error (% at | Error (% at | Error (% at | Error(% at | Error (% at
Minimum) Maximum) Minimum) Maximum) Minimum) Maximum)

1.8V 5% -2.23 % 221 % -5.55 % 4.15% -7.24 % 7.66 %

3.3V10% -2.19 % 217 % -5.73 % 4.18 % -7.22 % 7.78 %

5V 10 % -3.17 % 4.44 % -6.33 % 4.88 % -7.66 % 7.63 %

25V-45V -2.72 % 242 % -6.05 % 4.37 % -7.22 % 7.99 %

1.71V-55V -4.58 % 5.93 % -6.97 % 5.93 % -7.28 % 8.19 %
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5.10.2 2 MHz RC Oscillator

SLG46108

Table 8. 2 MHz RC OSC Frequency Limits

Temperature Range
Power 5“"";"{,'*”93 +25°C 0°C ... +85°C -40°C ... +85 °C
op% Min., MHz Max., MHz Min., MHz Max., MHz Min., MHz Max., MHz
1.8V 5% 1.906 2.068 1.826 2122 1.762 2.212
33V10% 1.937 2.065 1.845 2.140 1.747 2.191
5V +10 % 1.878 2.267 1.815 2.295 1.691 2.295
25V-45V 1.873 2.114 1.786 2.187 1.741 2.191
1.71V-55V 1.690 2.377 1.623 2.394 1.623 2.39%4
Table 9. 2 MHz RC OSC Frequency Error (Error Calculated Relative to Nominal Value)
Temperature Range
Power Supply Range +25°C 0°C...+85°C -40 °C ... +85 °C
(Vo). V Error (%o at | Error (% at | Error(% at | Error (% at | Error (% at | Error (% at
Minimum) Maximum) Minimum) Maximum) Minimum) Maximum)
1.8V 5% -4.71 % 3.38% -8.67 % 6.10 % -11.90 % 10.61 %
33V110% -3.15% 3.26 % -1.74 % 7.02 % -12.66 % 9.56 %
5V 10 % -6.10 % 13.35% -9.23 % 14.73 % -15.45 % 14.73 %
25V-45V -6.36 % 5.73 % -10.70 % 9.37 % -12.95 % 9.56 %
1.71V-55V -15.50 % 18.84 % -18.85 % 19.72 % -18.85 % 19.72 %

5.10.3 OSC Power-On Delay

Table 10. Oscillators Power-On Delay at Room Temperature, RC OSC Power Setting, "Auto Power-On"

SF’owelr 2 MHz 2 MHz Fast Start-up Mode 25 kHz 25 kHz Fast Start-up Mode

u

(G;E%é\,/ Typ., ns Max., ns Typ., ns Max., ns Typ., s Max., us Typ., us Max., us
1.71 108 376.4 60 306.7 0.14 41.10 0.43 41.33
1.80 95 351.6 53 291.3 0.12 41.31 0.41 41.23
1.89 83 332.0 46 278.5 0.11 41.04 0.40 41.18
2.30 53 279.0 30 244.0 0.07 41.18 0.34 41.28
2.50 44 265.1 24 234.9 0.06 41.12 0.33 40.93
2.70 38 254.3 21 227.9 0.05 41.24 2.78 41.17
3.00 31 243.5 17 220.5 0.04 41.30 8.73 41.06
3.30 26 235.8 14 2154 0.04 41.31 11.30 41.19
3.60 23 230.5 13 211.8 0.03 41.19 16.55 41.40
4.20 16 2243 7 207.8 0.02 41.27 19.65 41.31
4.50 14 223.1 5 206.9 0.41 41.27 19.64 41.20
5.00 12 230.1 5 211.3 1.25 41.25 19.60 41.19
5.50 10 228.1 4 212.0 1.32 41.25 19.54 40.99
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6.0 Summary of Macrocell Function

6.1 10 Pins

» Digital Input (low voltage or normal voltage, with or without Schmitt Trigger)
» Open-Drain Outputs (NMOS and PMQOS, 1X and 2X)

* Push-Pull Outputs (1X and 2X)

+ 10 kQ/100 kQ/1 MQ pull-up/pull-down resistors

» Pins 4 and 8 can be configured as bidirectional 10

6.2 Connection Matrix
» Digital matrix for circuit connections based on the user design
6.3 Combinational Logic Look Up Tables (LUTs — 4 total)

* Two 2-bit Look Up Tables
» Two 3-bit Look Up Tables

6.4 Combination Function Macrocells (7 total)

+ Two Selectable DFF/Latch or 2-bit LUTs

» Two Selectable DFF/Latch or 3-bit LUTs

* One Selectable Pipe Delay or 3-bit LUT

* One Selectable CNT/DLY or 4-bit LUT

* One Programmable Delay or Deglitch Filter

6.5 Delays/Counters (3 total)
» Three 8-bit delays/counters with external clock/reset: range is 1-255 clock cycles
6.6 Pipe Delay (Part of Combination Function Macrocell)

» 8 stage/2 output
+ Two 1 to 8 stage selectable outputs

6.7 Programmable Delay

* 140 ns/280 ns/420 ns/560 ns @ Vpp = 3.3V
* Includes Edge Detection function

6.8 Additional Logic Functions (Part of Combination Function Macrocell)
* One Deglitch filter macrocell
6.9 RC Oscillator

» 25 kHz or 2 MHz selectable frequency
+ First Stage Clock pre-divider: OSC/1, OSC/2, OSC/4, and OSC/8

« Second stage divider control with two outputs, OUT0 and OUT1: selectable (OSC/1, OSC/2, OSC/3, OSC/4, OSC/8, OSC/12,
0OSC/24, or OSC/64)

6.10 Power-On Reset (POR)
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7.0 10 Pins

The SLG46108 has a total of six multi-function 10 pins, which can function as either a user-defined input or output. Refer to Section
2.0 Pin Description for pin definitions.

Of the six user-defined IO pins of the SLG46108, all but one of the pins (Pin 2) can serve as both digital input and digital output.
Pin 2 can only serve as a digital input pin.

7.1 Input Modes

Each 10 pin can be configured as a digital input pin with/without buffered Schmitt trigger, or can also be configured as a Low
Voltage Digital Input.

7.2 Output Modes

Pins 3, 4, 6, 7, and 8 can all be configured as digital output pins.

7.3 Pull-Up/Down Resistors

All 1O pins have an option for the user-selectable resistors connected to the input structure. The selectable values on these
resistors are 10 kQ, 100 kQ, and 1 MQ. In the case of Pin 2, the resistors are fixed to a pull-down configuration. In the case of all
other 10 pins, the internal resistors can be configured as either pull-up or pull-downs.
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7.4 10 Register Settings

7.41 Pin 2 Register Settings

Table 11. Pin 2 Register Settings

. - Register Bit : S
Signal Function Address Register Definition
00: Digital Input without Schmitt trigger
. . 01: Digital Input with Schmitt trigger
Pin 2 Mode Control reg <350:349> 10: Low Voltage Digital Input
11: Reserved
00: Floating
. . . . 01: 10 kQ Resistor
Pin 2 Pull-Down Resistor Value Selection reg <352:351> 10- 100 kQ Resistor
11: 1 MQ Resistor
7.4.2 Pin 3 Register Settings
Table 12. Pin 3 Register Settings
Signal Function Register Bit Register Definition
Address
000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input
Pin 3 Mode Control reg <355:353> | O11: Reserved

100: Push-Pull
101: Open-Drain NMOS
110: Open-Drain PMOS
111: Reserved

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

Pin 3 Pull-Up/Down Resistor Value Selection | reg <357:356>

0: Pull-Down Resistor

Pin 3 Pull-Up/Down Resistor Selection reg <358> 1: Pull-Up Resistor
. . . 0: 1X
Pin 3 Driver Strength Selection reg <359> 1: 2X
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SLG46108

7.4.3 Pin 4 Register Settings

Table 13. Pin 4 Register Settings

Signal Function

Register Bit
Address

Register Definition

Pin 4 Mode Control (sig_PIN4_oe = 0)

reg <361:360>

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
11: Low Voltage Digital Input

10: Reserved

Pin 4 Mode Control (sig_PIN4_oe = 1)

reg <363:362>

00: Push-Pull 1X
01: Push-Pull 2X
10: Open-Drain NMOS 1X
11: Open-Drain NMOS 2X

Pin 4 Pull-Up/Down Resistor Value Selection

reg <365:364>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

0: Pull-Down Resistor

Pin 4 Pull-Up/Down Resistor Selection reg <366> 1: Pull-Up Resistor
7.4.4 Pin 6 Register Settings
Table 14. Pin 6 Register Settings
: : Register Bit ; S
Signal Function Address Register Definition

Pin 6 Mode Control

reg <370:368>

000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input

011: Reserved

100: Push-Pull

101: Open-Drain NMOS

110: Open-Drain PMOS

111: Reserved

Pin 6 Pull-Up/Down Resistor Value Selection

reg <372:371>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

0: Pull-Down Resistor

Pin 6 Pull-Up/Down Resistor Value Selection reg <373> 1: Pull-Up Resistor
i ; ; 0:1X
Pin 6 Pull-Up/Down Resistor Selection reg <374> 1 2%
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SLG46108

7.4.5 Pin 7 Register Settings

Table 15. Pin 7 Register Settings

Signal Function

Register Bit
Address

Register Definition

Pin 7 Mode Control

reg <377:375>

000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input

011: Reserved

100: Push-Pull

101: Open-Drain NMOS

110: Open-Drain PMOS

111: Reserved

Pin 7 Pull-Up/Down Resistor Value Selection

reg <379:378>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

0: Pull-Down Resistor

Pin 7 Pull-Up/Down Resistor Selection reg <380> 1 Pull-Up Resistor
. . . 0: 1X
Pin 7 Driver Strength Selection reg <381> 12X
7.4.6 Pin 8 Register Settings
Table 16. Pin 8 Register Settings
Signal Function Reglster Bit Register Definition
Address

Pin 8 Mode Control (sig_PIN8_oe = 0)

reg <383:382>

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
11: Low Voltage Digital Input

10: Reserved

Pin 8 Mode Control (sig_PIN8 _oe = 1)

reg <385:384>

00: Push-Pull 1X
01: Push-Pull 2X
10: Open-Drain NMOS 1X
11: Open-Drain NMOS 2X

Pin 8 Pull-Up/Down Resistor Value Selection

reg <387:386>

00: Floating

01: 10 kQ Resistor
10: 100 kQ Resistor
11: 1 MQ Resistor

Pin 8 Pull-Up/Down Resistor Selection

reg <388>

0: Pull-Down Resistor
1: Pull-Up Resistor
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SLG46108

7.5 GPI 10O Structure
7.5.1 GPI IO Structure (for Pin 2)

Floating

Res_sel[1:0]
00: floating

P Digital In

01: 10 kQ
10: 100 kQ
11: 1 MQ
wosmt_en Non-Schmitt
Trigger Input
Input Mode [1:0]
00: Digital In without Schmitt Trigger, wosmt_en = 1
01: Digital In with Schmitt Trigger, smt_en =1
10: Low Voltage Digital In mode, Iv_en =1 smt_en Schmitt Trigger|
11: Reserved j_ Input
Iv_en | Low Voltage
Input

Figure 3. Pin 2 GPI 10 Structure Diagram
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SLG46108

7.6 Matrix OE 10 Structure
7.6.1 Matrix OE 10 Structure (for Pin 4, 8)

Input Mode [1:0]

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

10: Low Voltage Digital In mode, Iv_en =1

11: Reserved

Output Mode [1:0]

00: 1x push-pull mode, pp1x_en =1

01: 2x push-pull mode, pp2x_en =1, pp1x_en =1

10: 1x NMOS open-drain mode, od1x_en = 1

11: 2x NMOS open-drain mode, od2x_en =1, od1x_en =1

wosmt_en

Non-Schmitt
Trigger Input

smt_en

Schmitt Trigger|

Input pp» Digital In

Iv_en

L

Low Voltage
Input

% 172 Q

] e

Digital Out

T

pull_up_en

[o2]
£
T 900 kQ
k]
[T
O - N ™ Res_sel[1:0]
R 00: floating
01: 10 kQ
10: 100 kQ
11: 1 MQ

‘_ Bl
SRy
” Bl
e

i Digital Out

OE

od2x_en

Figure 4. Matrix OE 10 Structure Diagram
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SLG46108

7.7 Register OE 10 Structure

7.7.1 Register OE IO Structure (for Pins 3, 6, 7)

Mode [2:0]

000: Digital In without Schmitt Trigger, wosmt_en = 1
001: Digital In with Schmitt Trigger, smt_en =1
010: Low Voltage Digital In mode, Iv_en =1

011: Reserved

100: Push-pull mode, pp_en=1
101: NMOS open-drain mode, odn_en = 1
110: PMOS open-drain mode, odp_en = 1

111: Reserved

odp_en i I—

Digital Out

wosmt_en

Non-Schmitt
Trigger Input

smt_en

Schmitt Trigger|
Input

P Digital In

Iv_en

v/

Low Voltage
Input

%1729

OE

pp_en

>
>

2x_en

) A
odpen| )

=D

Digital Out

OE

odn en

(]

Digital Out

50 Floating
S1

AL

pull_up_en

900 kQ

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

2x_en

R
-

pp_en

Y%

OE

Figure 5. Register OE 10 Structure Diagram

\_‘\—C—

Digital Out

2x_en

odn_en
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8.0 Connection Matrix

The Connection Matrix in the SLG46108 is used to create the internal routing for internal functions of the device once it is
programmed. The registers are programmed from the one time NVM cell during the Test Mode Operation. Each connection point
for each logic cell within the SLG46108 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 463 register bits within the SLG46108 are programmed, a fully custom circuit
will be created.

The Connection Matrix has 32 inputs and 40 outputs. Each of the 32 inputs to the Connection Matrix is hard-wired to a particular
source macrocell, including 10 pins, LUTs, other digital resources, Vpp, and GND. The input to a digital macrocell uses a 5-bit
register to select one of these 32 input lines.

For a complete list of the SLG46108’s register table, see Section 14.0 Appendix A - SLG46108 Register Definition.

Matrix Input Signal N

Functions
GND 0
Pin 2 Digital In 1
Pin 3 Digital In 2
Pin 4 Digital In 3

DFF3 nQ Output 30

Vop 31
Matrix Inputs N 0 1 2 | eeeaaaa 39
Registers reg <4:0> reg <9:5> reg <14:10> | - ------ reg <199:195>
Function Pin 3 Digital Output | Pin 4 Digital Output | Pin 4 Digital Output | _ . _ _ ... Pin 8 Digital Output
Matrix Outputs Source Source Enable Enable
Figure 6. Connection Matrix

Function Connection Matrix

Pin 3 s e R e L e

LUT

Figure 7. Connection Matrix Example
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8.1 Matrix Input Table

Table 17. Matrix Input Table

Matrix Decode

N Matrix Input Signal Function

4 3 2 1 0
0 GND 0 0 0 0 0
1 Pin 2 digital Input 0 0 0 0 1
2 Pin 3 digital Input 0 0 0 1 0
3 Pin 4 digital Input 0 0 0 1 1
4 2-bit LUTO output (DFF/LATCH_O output) 0 0 1 0 0
5 2-bit LUT1 output (DFF/LATCH_1 output) 0 0 1 0 1
6 2-bit LUT2 output 0 0 1 1 0
7 2-bit LUT3 output 0 0 1 1 1
8 3-bit LUTO output (DFF/LATCH_2 output with nRST or nSET) 0 1 0 0 0
9 3-bit LUT1 output (DFF/LATCH_3 output with nRST or nSET) 0 1 0 0 1
10 3-bit LUT2 output 0 1 0 1 0
11 3-bit LUT3 output 0 1 0 1 1
12 3-bit LUT4 output (Pipe Delay ouput0) 0 1 1 0 0
13 Pipe Delay ouput1 0 1 1 0 1
14 4-bit LUTO output (CNT_DLY2 output (8 bit w/ external CLK, reset)) 0 1 1 1 0
15 CNT_DLYO output (8 bit w/ external CLK (shared with CNT_DLY1 external 0 1 1 1 1

CLK), reset)
16 CNT_DLY1 output (8 bit w/ external CLK (shared with CNT_DLYO external 1 0 0 0 0
CLK), reset)
17 CNT_DLY3 (8 bit) output 1 0 0 0 1
18 CNT_DLY3 (8 bit) edge detect output 1 0 0 1 0
19 Programmable delay with edge detector output (deglitch filter output) 1 0 0 1 1
20 Internal Oscillator outputO (one of /1,/2,/3,/4,/8,12/,24/,64/ selected by REG) 1 0 1 0 0
21 Internal Oscillator output1 (one of /1,/2,/3,/4,/8,12/,24/,64/ selected by REG) 1 0 1 0 1
22 GND 1 0 1 1 0
23 Resetb_core POR as matrix input 1 0 1 1 1
24 Pin 6 digital Input 1 1 0 0 0
25 Pin 7 digital Input 1 1 0 0 1
26 Pin 8 digital Input 1 1 0 1 0
27 DFFO nQ output 1 1 0 1 1
28 DFF1 nQ output 1 1 1 0 0
29 DFF2 nQ output 1 1 1 0 1
30 DFF3 nQ output 1 1 1 1 0
31 Vbop 1 1 1 1 1
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8.2 Matrix Output Table
Table 18. Matrix Output Table

ReAsg::Z;sBit Matrix Output Signal Function Mamfm%l:fm
reg <4:0> Pin 3 digital out source 0
reg <9:5> Pin 4 digital out source 1

reg <14:10> Pin 4 output enable 2

reg <19:15> In0 of 2-bit LUTO (Clock Input of DFFO0) 3

reg <24:20> In1 of 2-bit LUTO (Data Input of DFFO) 4

reg <29:25> In0 of 2-bit LUT1 (Clock Input of DFF1) 5

reg <34:30> In1 of 2-bit LUT1 (Data Input of DFF1) 6

reg <39:35> In0 of 2-bit LUT2 7

reg <44:40> In1 of 2-bit LUT2 8

reg <49:45> In0 of 2-bit LUT3 9

reg <54:50> In1 of 2-bit LUT3 10

reg <59:55> In0 of 3-bit LUTO (Clock Input of DFF2 with nReset/nSet) 11

reg <64.60> In1 of 3-bit LUTO (Data input of DFF2 with nReset/nSet) 12

reg <69:65> In2 of 3-bit LUTO (nNRST or nSET of DFF2 with nReset/nSet) 13

reg <74:70> In0 of 3-bit LUT1 (Clock Input of DFF3 with nReset/nSet) 14

reg <79:75> In1 of 3-bit LUT1 (Data input of DFF3 with nReset/nSet) 15

reg <84:80> In2 of 3-bit LUT1 (nNRST or nSET of DFF3 with nReset/nSet) 16

reg <89:85> In0 of 3-bit LUT2 17

reg <94:90> In1 of 3-bit LUT2 18

reg <99:95> In2 of 3-bit LUT2 19

reg <104:100> In0 of 3-bit LUT3 20
reg <109:105> In1 of 3-bit LUT3 21
reg <114:110> In2 of 3-bit LUT3 22
reg <119:115> In0 of 3-bit LUT4 (Input of Pipe Delay) 23
reg <124:120> In1 of 3-bit LUT4 (nRST of Pipe Delay) 24
reg <129:125> In2 of 3-bit LUT4 (Clock of Pipe Delay) 25
reg <134:130> In0 of 4-bit LUTO (Input for Delay2 external clock or Counter2 external Clock) 26
reg <139:135> In1 of 4-bit LUTO (Input for Delay2 or Counter2 reset input) 27
reg <144:140> In2 of 4-bit LUTO (Input for Counter2 FSM keep signal) 28
reg <149:145> In3 of 4-bit LUTO (Input for Counter2 FSM up signal) 29
reg <154:150> Input for DelayO or CounterO reset input 30
reg <159:155> Input for Delay1 or Counter1 reset input 31
reg <164:160> Input for Delay0/1 (Counter0/1) external clock 32
reg <169:165> Input for Delay3 or Counter3 reset input 33
reg <174:170> Input for programmable delay (deglitch filter input) 34
reg <179:175> Power-down for Oscillator (higher priority) (HIGH = power-down) 35
reg <184:180> Pin 6 digital out source 36
reg <189:185> Pin 7 digital out source 37
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Table 18. Matrix Output Table (continued)

Register Bit . . . Matrix Output
Address Matrix Output Signal Function Number
reg <194:190> Pin 8 digital out source 38
reg <199:195> Pin 8 output enable 39
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9.0 Combinatorial Logic

Combinatorial logic is supported via four Look Up Tables (LUTs) within the SLG46108. There are two 2-bit LUTs and two 3-bit
LUTs. The device also includes six Combination Function Macrocells that can be used as LUTs. For more details, please see
Section 10.0 Combination Function Macrocells.

Inputs/Outputs for the four LUTs are configured from the connection matrix with specific logic functions being defined by the state
of NVM bits. 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.

9.1 2-Bit LUT

The two 2-bit LUTs each takes in two input signals from the connection matrix and produces a single output, which goes back
into the connection matrix.

reg <219:216> reg <223:220>
From Connection From Connection
Matrix Output <7> Matrix Output <9>
p_> INO To Connection p_> INO To Connection
. Matrix Input <6> . Matrix Input <7>
2-bit LUT2 our—» 2-bit LUT3 our
From Connection From Connection
Matrix Output <8> IN1 Matrix Output <10> IN1

Figure 8. 2-bit LUTs

Table 19. 2-bit LUT2 Truth Table Table 20. 2-bit LUT3 Truth Table
IN1 INO ouT IN1 INO ouT
0 0 reg <216> LSB 0 0 reg <220> LSB
0 1 reg <217> 0 1 reg <221>
1 0 reg <218> 1 0 reg <222>
1 1 reg <219> MSB 1 1 reg <223> MSB

Each 2-bit LUT uses a 4-bit register signal to define their output functions:
2-bit LUT2 is defined by reg <219:216>
2-bit LUT3 is defined by reg <223:220>

Table 21. 2-bit LUT Standard Digital Functions shows the register bits for the standard digital logic devices (AND, NAND, OR,
NOR, XOR, XNOR) that can be created within each of the two 2-bit LUT logic cells.

Table 21. 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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9.2 3-Bit LUT

The two 3-bit LUTs each takes in three input signals from the connection matrix and produces a single output, which goes back
into the connection matrix.

reg <249:242> reg <257:250>
From Connection From Connection
Matrix Output <17> Matrix Output <20>
N B INO To Connection N B INO To Connection
MFJE?; 88{‘;&2’?& ) Matrix Input <10> MF;'EEQ gg?pnueicgg% ] Matrix Input <11>
—p{ Nt 3-bit LUT2 our—» —“pf{ Nt 3-bit LUT3 our—»
From Connection From Connection
Matrix Output <19> Matrix Output <22>
L= ol N2 <220 | N2

Figure 9. 3-bit LUTs

Table 22. 3-bit LUT2 Truth Table

IN2 IN1 INO ouT
0 0 0 reg <242> LSB
0 0 1 reg <243>
0 1 0 reg <244>
0 1 1 reg <245>
1 0 0 reg <246>
1 0 1 reg <247>
1 1 0 reg <248>
1 1 1 reg <249> MSB

Table 23. 3-bit LUT3 Truth Table

IN2 IN1 INO ouT
0 0 0 reg <250> LSB
0 0 1 reg <251>
0 1 0 reg <252>
0 1 1 reg <253>
1 0 0 reg <254>
1 0 1 reg <255>
1 1 0 reg <256>
1 1 1 reg <257> MSB

Each 3-bit LUT uses an 8-bit register signal to define their output functions:
3-bit LUT2 is defined by reg <249:242>

3-bit LUT3 is defined by reg <257:250>
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Table 24. 3-bit LUT Standard Digital Functions shows the register bits for the standard digital logic devices (AND, NAND, OR,
NOR, XOR, XNOR) that can be created within each of the two 3-bit LUT logic cells.

Table 24. 3-bit LUT Standard Digital Functions

Function MSB LSB
AND-3 1 0 0 0 0 0 0 0
NAND-3 0 1 1 1 1 1 1 1
OR-3 1 1 1 1 1 1 1 0
NOR-3 0 0 0 0 0 0 0 1
XOR-3 1 0 0 1 0 1 1 0
XNOR-3 0 1 1 0 1 0 0 1
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10.0 Combination Function Macrocells

The SLG46108 has seven combination function macrocells that can serve more than one logic or timing function. In six of these
cases, they can serve as a Look Up Table (LUT), or as another logic or timing function. In the last case, it can serve as either a
programmable delay or a deglitch filter. See the list below for the functions that can be implemented in these macrocells:

* Two macrocells that can serve as either 2-bit LUTs or as DFF/Latch.

+ Two macrocells that can serve as either 3-bit LUTs or as DFF/Latch.

» One macrocell that can serve as either 3-bit LUT or as Pipe Delay.

» One macrocells that can serve as either 4-bit LUTs or as 8-bit Counter/Delay.

« One macrocell that can serve as either a Programmable Delay or as a Deglitch Filter.

Inputs/Outputs for the seven combination function macrocells are configured from the connection matrix with specific logic func-
tions being 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.

When used as a D Flip-Flop/Latch, the source and destination of the inputs and outputs for the DFF/Latches are configured from
the connection matrix. An initial state of all DFF/Latch macrocells is user-selectable. All DFF/Latch macrocells have an option to
connect both the Q and nQ outputs to the connection matrix. The macrocells DFF2, DFF3 have an additional input from the matrix
that can serve as a nSet or nReset function to the macrocell.

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: if CLK = 1, then Q latches D value.

10.1 2-Bit LUT or D Flip-Flop Macrocells

There are two macrocells that can serve as either 2-bit LUTs or as D Flip-Flops. When used to implement LUT functions, the 2-bit
LUTs each 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.
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From Connection Matrix Output <4>

0: 2-bit LUTO IN1
1: DFFO Data

From Connection Matrix Output <3>

0: 2-bit LUTO INO

To Connection Matrix
Input <4>

0: 2-bit LUTO OUT

S1 1: DFF0 OUT
/
To Connection Matrix
Input <27>
[ »

1: DFFO CLK

1-bit NVM

IN1
2-bit LUTO0 our
INO
4-bits NVM
reg <211:208>
D
DFFO
Q
CLK
nQ

reg <224>

From Connection Matrix Output <6>

0: 2-bit LUT1 IN1
1: DFF1 Data

From Connection Matrix Output <5>

0: 2-bit LUT1 INO
1: DFF1 CLK

1-bit NVM

Figure 10. 2-bit LUTO or DFFO0

SO ] To Connection Matrix

Input <5>

0: 2-bit LUT1 OUT

IN1
2-bit LUT1 our
INO
4-bits NVM
reg <215:212>
D
L7 DFF1
Q
CLK
nQ

S1] 1:bFriouT
/
To Connection Matrix
Input <28>
M\ »

reg <225>

Figure 11. 2-bit LUT1 or DFF1
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10.1.1 2-Bit LUT or D Flip-Flop Macrocells Used as 2-Bit LUTs

Table 25. 2-bit LUTO Truth Table

IN1 INO ouT
0 0 reg <208> LSB
0 1 reg <209>
1 0 reg <210>
1 1 reg <211> MSB
Table 26. 2-bit LUT1 Truth Table
IN1 INO ouT
0 0 reg <212> LSB
0 1 reg <213>
1 0 reg <214>
1 1 reg <215> MSB

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

2-bit LUTO is defined by reg <211:208>

2-bit LUTT1 is defined by reg <215:212>

10.1.2 2-Bit LUT or D Flip-Flop Macrocells Used as D Flip-Flop Register Settings

Table 27. DFFO0 Register Settings

. - Register Bit : S
Signal Function e Register Definition
0: DFF function
DFFO or Latch select reg <208> 1+ Latch function
- . 0: LOW
DFFO initial polarity select reg <210> 1 HIGH
2-bit LUTO data reg <211:208> | 2-bit LUTO data
. 0: 2-bit LUTO
2-bit LUTO or DFFO select reg <224> 1- DFFO
Table 28. DFF1 Register Settings
Signal Function Reglster Bit Register Definition
Address
0: DFF function
DFF1 or Latch select reg <212> 1* Latch function
- . 0: LOW
DFF1 initial polarity select reg <214> 1 HIGH
2-bit LUT1 data reg <215:212> | 2-bit LUT1 data
. 0: 2-bit LUT1
2-bit LUT1 or DFF1 select reg <225> 1 DFF1
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There are two macrocells that can serve as either 3-bit LUTs or as D Flip-Flops. When used to implement LUT functions, the 3-bit
LUTs each 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 D Flip-Flop function, the three input signals from the connection matrix go to the data

(D) and clock (CLK), and Set/Reset (nRST/nSET) inputs for the Flip-Flop, with the output going back to the connection matrix.

From Connection IN2
Matrix Output <13>
IN1 -bi
0: 3-bit LUTO IN1 3 blt LUTO out
1: DFF3 nRSET/nSET
INO
From Connection > > To Connection Matrix
Matrix Output <12> Input <8>
8-bits NVM
0: 3-bit LUTO IN1
1: DFF3 D P S reg <233:226> S1 0 3-bit LUTO OUT
1: DFF3 OUT
/
> D
From Connection D ( r DFF2
Matrix Output <11> [ NRST/NSET Q
0: 3-bit LUTO INO ; ;
To Connection Matrix
1: DFF3 CLK Y CLK Input <29>
nQ N -
1-bit NVM
reg <282>
Figure 12. 3-bit LUTO or DFF2
From Connection } IN2
Matrix Output <16>
0: 3-bit LUTO IN2 N1 3-bit LUT1 out
1: DFF3 nRST/nSET
INO
From Connection N ; ;
Matrix Output <15> > To Com:i(;tf&Mamx
8-bits NVM
0: 3-bit LUTO IN1
1: DFF3 D Y reg <241:234> s1 0: 3-bit LUTO OUT
" 1: DFF3 OUT
P
S D
From Connection N N ( r DFF3
Matrix Output <14> E
nRST/nSET Q
0: 3-bit LUTO INO ; ;
1: DFF3 CLK S CLK To C?ﬂgﬁfﬂ%’al"'at”x
nQ N
1-bit NVM
reg <283>
Figure 13. 3-bit LUT1 or DFF3
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10.2.1 3-Bit LUT or D Flip-Flop Macrocells Used as 3-Bit LUTs

Table 29. 3-bit LUTO Truth Table Table 30. 3-bit LUT1 Truth Table
IN2 IN1 INO ouT IN2 IN1 INO ouT
0 0 0 reg <226> LSB 0 0 0 reg <234> LSB
0 0 1 reg <227> 0 0 1 reg <235>
0 1 0 reg <228> 0 1 0 reg <236>
0 1 1 reg <229> 0 1 1 reg <237>
1 0 0 reg <230> 1 0 0 reg <238>
1 0 1 reg <231> 1 0 1 reg <239>
1 1 0 reg <232> 1 1 0 reg <240>
1 1 1 reg <233> MSB 1 1 1 reg <241> MSB

Each macrocell, when programmed for a LUT function, uses an 8-bit register to define their output function:
3-bit LUT2 is defined by reg <233:226>

3-bit LUT3 is defined by reqg <241:234>
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10.2.2 3-Bit LUT or D Flip-Flop Macrocells Used as D Flip-Flop Register Settings

Table 31. DFF2 Register Settings

Signal Function R?&jg:ﬁ;git Register Definition
DFF2 or Latch select reg <226> (1) EaFtEhf %Sﬁgggn
DFF2 nRST/nSET select reg <228> (1) Egg ;:g”r; ”nlzg'l’;( g‘lﬁ
DFF2 initial polarity select reg <229> (1) II:|(I)C\-3/Y-I
3-bit LUTO data reg <233:226> | 3-bit LUTO data
3-bit LUTO or DFF2 select reg<266> | o SO LUTO

Table 32. DFF3 Register Settings
Signal Function R%gg:z;git Register Definition
DFF3 or Latch select reg <234> (1) EaFtEhf l:ﬂﬁgggn
DFF3 nRST/nSET select reg<236> | 0 NSET from matrix out
DFF3 initial polarity select reg <237> (1) II:|(I)C\-3/Y-I
3-bit LUT1 data reg <241:234> | 3-bit LUT1 data
3-bit LUT1 or DFF3 select reg<267> | o SOILLUTT
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10.3 3-Bit LUT or Pipe Delay Macrocell

There is one macrocell that can serve as either a 3-bit LUT or as a Pipe Delay.

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 an 8-stage Pipe Delay, there are three inputs signals from the matrix, Input (IN), Clock (CLK), and Reset (nRST).
The Pipe Delay cell is built from D Flip-Flop logic cells that provide the two user-selectable output options (OUTO and OUT1). The
DFF cells are tied in series, where the output of each delay cell goes to the next DFF cell. There are delay output points for each
set of the OUTO and OUT1 outputs to a 3-input MUX that is controlled by reg <260:258> for OUTO and reg <263:261> for OUT1.
The 3-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 SLG46108 design. Each DFF cell has a time delay of the inverse

of the clock time (either external clock or the RC Oscillator within the SLG46108). The sum of the number of DFF cells used will
be the total time delay of the Pipe Delay logic cell.

reg <265:258>

From Connection
Matrix Output <23> INO
From Connection
Matrix Output <24> .
P g Nt 3-bit LUT4 our
From Connection
Matrix Output <25> IN2
reg <263:261>
reg <392>
i 1
= OUT1
> |
Tt / 0 To Connection
Matrix Input <13>
From Connection
Matrix Output <24> ———®»| nRST
From Connection .
Matrix Output <23> — | N 8 Fllp-Flops
From Connection
Matrix Output <25> ———#»| CLK
HEEEENENNEN \
O ouTo
H To Connection
= Matrix Input <12>
reg <268>
reg <260:258>

Figure 14. 3-bit LUT4 or Pipe Delay
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10.3.1 3-Bit LUT or Pipe Delay Macrocells Used as 3-Bit LUTs

Table 33. 3-bit LUT4 Truth Table

IN2 IN1 INO ouT
0 0 0 reg <258> LSB
0 0 1 reg <259>
0 1 0 reg <260>
0 1 1 reg <261>
1 0 0 reg <262>
1 0 1 reg <263>
1 1 0 reg <264>
1 1 1 reg <265> 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 reg <265:258>

10.3.2 3-Bit LUT or Pipe Delay Macrocells Used as Pipe Delay Register Settings

Table 34. Pipe Delay Register Settings

. - Register Bit : S
Signal Function Address Register Definition
OUTO select reg <260:258> | data (pipe number)
OUT1 select reg <263:261> | data (pipe number)

. . 0: 3-bit LUT4
3-bit LUT4 or Pipe Delay output select reg <268> 1 Pipe Delay
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10.4 4-Bit LUT or 8-Bit Counter/Delay Macrocells

There is one macrocell that can serve as either a 4-bit LUT or as a Counter/Delay. When used to implement LUT functions, 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 8-bit Counter/Delay function, two of the four input signals from the connection matrix go to the
clock (CLK) and reset (DLY IN/RESET IN) inputs for the counter/delay, with the output going back to the connection matrix. This
macrocell has an optional Finite State Machine (FSM) function. It has two additional matrix inputs for Up and Keep to support
FSM functionality. The counter is counting down by default. Logic ‘1’ on input Up reverses counting. Logic ‘1’ on input Keep pauses
counting

Note: Counters initialize with counter data after POR.

From Connection Matrix Output <29> S0 —1 'NO
—P .
0: 4-bit LUTO IN3 1 4-bit LUTO
1: CNT/DLY2/FSMO0 UP
IN3
From Connection Matrix Output <27> S0 r IN2
—> ouT
0: 4-bit LUTO IN1
1: CNT/DLY2/FSMO DLY IN/CNT _Reset| S1
>——— IN1

To Connection
Matrix Input <14>

From Connection SO
Matrix Output <28> .
i reg <284:269> S1 |0:4-bit LUTO OUT
0: 4-bit LUTO IN2 S1 1: CNT/DLY2/FSMO OUT

1: CNT/DLY2/FSMO KEEP DLY IN/RESET IN

U\ U
Uy
Py
m
m
)

m/
o
L

From Connection
Matrix Output <26>

c

T
-
(2]
=
o

0: 4-bit LUTO INO
1: DLY IN/CNT_Reset CLK

1-bit NVM
reg <285>

)

Figure 15. 4-bit LUT1 or CNT/DLY2/FSMO0

© 2025 Renesas Electronics Corporation Revision 1.17 Page 39 of 70



RENESAS SLG46108

10.4.1 Counter Mode

RESETIN | | | | | L Ll
EDGE DETECT OUT . iThep.uIsewlidth is.abouthns,ldepenldingop PVT.:

Note: Q = current counter value.

Figure 16. Timing (Reset Rising Edge Mode, Oscillator is Forced On) for Count Data = 3

RESETIN | ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
FROM MATRIX
EDGE DETECT OUT ' : :The piulse wjdth is fabout 10 ns, idepeniding or: PVT.: : ' : ' ' : '

s
oor | T 0 T eekemeso] | L[

Note: Q = current counter value.

Figure 17. Timing (Reset Falling Edge Mode, Oscillator is Forced On) for Count Data = 3

RESET IN .o
FROM MATRIX ' 1 ' ' 1 ' ' ' ' ' ' ' ' ' ' '
v one clock cycle time + offset

CLKENABLE ! ! . the offset value is the same as the DLYs auto on case ' !

CLK

owwo | [T [ L
S0GEEEO600800008

. . . : : :
Note: Q = current counter value.
. . . . . . . . . . . . . . . . . .

Figure 18. Timing (Reset High Level Mode, Oscillator is Auto Powered On (Controlled by Reset)) for Count Data = 3
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10.4.2 FSM Mode

RESET IN

KEEP

Note: Q = current counter value.

Figure 19. Timing (Reset Rising Edge Mode, Oscillator is Forced On, UP = 0) for Count Data =3

RESET IN

KEEP

COUNT END |

Note: Q = current counter value.

Figure 20. Timing (Set Rising Edge Mode, Oscillator is Forced On, UP = 0) for Count Data = 3
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Figure 21. Timing (Reset Rising Edge Mode, Oscillator is Forced On, UP
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10.4.3 4-Bit LUT or 8-Bit Counter/Delay Macrocell Used as 4-Bit LUT

Table 35. 4-bit LUTO Truth Table .

IN3 IN2 IN1 INO ouT
0 0 0 0 reg <269> LSB
0 0 0 1 reg <270>
0 0 1 0 reg <271>
0 0 1 1 reg <272>
0 1 0 0 reg <273>
0 1 0 1 reg <274>
0 1 1 0 reg <275>
0 1 1 1 reg <276>
1 0 0 0 reg <277>
1 0 0 1 reg <278>
1 0 1 0 reg <279>
1 0 1 1 reg <280>
1 1 0 0 reg <281>
1 1 0 1 reg <282>
1 1 1 0 reg <283>
1 1 1 1 reg <284> MSB

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

4-bit LUTO is defined by reg <284:269>

Table 36. 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 0 0
NAND-4 0 1 1 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 1 1 0
NOR-4 0 0 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 1 1 0
XNOR-4 1 0 0 1 0 1 1 0 0 1 1 0 1 0 0 1
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10.4.4 4-Bit LUT or 8-Bit Counter/Delay Macrocells Used as 8-Bit Counter/Delay Register Settings

Table 37. CNT/DLY2 Register Settings

Selection

; : Register Bit : Ao
Signal Function Address Register Definition
Counter/delay2 Mode reg <269> 0: Delay Mode

1: Counter Mode

Counter/delay2 Clock
Source Select

reg <272:270>

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock

110: Reserved

111: Counter1 Overflow

Counter/delay2 Control
Data

reg <280:273>

1-255: (delay time = (counter data + 2 + variable)/freq), where 0 < variable < 1

Delay2 Mode Select or
asynchronous counter
reset

reg <282:281>

00: Delay on both falling and rising edges (for delay and counter reset)

01: Delay on falling edge only (for delay and counter reset)

10: Delay on rising edge only (for delay and counter reset)

11: No delay on either falling or rising edges/high level reset for counter mode

4-bit LUTO or Counter2
select

reg <285>

0: 4-bit LUTO
1: Counter2

10.5 Programmable Delay/Edge Detector (PDLY/Edge Detector)

The SLG46108 has a programmable time delay logic cell available that can generate a delay that is selectable from one of four
timings (width/time2). 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. See Figure 23. and Figure 24. for further information.

Note: The input signal must be longer than the delay, otherwise it will be filtered out.

reg <41

Delay Value Selection

5:414> reg <413:412>

Edge Mode Selection

_ Programmable
Mt gaPpnuicig)L 80 IN Delay out ! Mg?rfi‘?ﬂgﬁf P
(1) nglzj_l\i(«lr':lfilter in 1 Mh Filter IN Deglitch FiIterO_ut 0
_reg <4t1> | | reg<a11>

Figure 23. Programmable Delay
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10.5.1 Programmable Delay Timing Diagram - Edge Detector Output

— width -— —p, Width 'g—
IN : : : :
c : timel —p' 'ag—
Rising Edge Detector ! o !
timel —pm ieg— N :
Falling Edge Detector . : : Edge Detector
H— = Output
Both Edge Detector : :
Both Edge Delay v o
time2 —m . ~— time2 —g . ~—

time1 is a fixed value
time2 delay value is selected via register

Figure 24. Edge Detector Output

10.5.2 Programmable Delay Register Settings

Table 38. Programmable Delay Register Settings

; : Register Bit : S
Signal Function Address Register Definition
Programmable delay or filter output select reg <411> 0: Programmable delay output

1: Filter output

and edge detector

Select the edge mode of programmable delay

reg <413:412>

00: Rising Edge Detector
01: Falling Edge Detector
10: Both Edge Detector
11: Both Edge Delay

Delay value select for programmable delay
and edge detector
(Vpp = 3.3V, typical condition)

reg <415:414>

00: 140 ns
01: 280 ns
10: 420 ns
11: 560 ns
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10.6 Deglitch Filter

The SLG46108 has an additional logic function that is connected directly to the Connection Matrix inputs and outputs. There is
one deglitch filter. Typical filtered pulse width is shown in Table 5. Typical Pulse Width Performance.

Deglitch Filter In ———»

R

Filter

— W

T
T

=

reg <401>

—®» Deglitch Filter Out

Figure 25. Deglitch Filter
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11.0 Counters/Delay Generators (CNT/DLY)

There are three configurable counters/delay generators in the SLG46108. The three counters/delay generators (CNT/DLY 0, 1,
3) are 8-bit. For flexibility, each of these macrocells has a large selection of internal and external clock sources, as well as the
option to chain from the output of the previous (N-1) CNT/DLY macrocell, to implement longer count/delay circuits.

Two of the counter/delay generator macrocells (CNT/DLYO and CNT/DLY 1) have two inputs from the connection matrix, one for
Delay Input/Reset Input (Delay IN/RESET IN), and one for an external counter/clock source. One of the counter/delay generator
macrocells (CNT/DLY3) has one input from the connection matrix, which has a shared function of either a Delay Input or an
external clock input.

Note that there is also one Combination Function Macrocell that can implement either 4-bit LUTs or 8-bit counter/delays. For more
information please see Section 70.4 4-Bit LUT or 8-Bit Counter/Delay Macrocells.

Note: Counters initialize with counter data after POR.

reg <301>
Delay IN
From Connection 0 Edge Detector
Matrix Output <30>
1 RESET IN
Delay_out To Connection
Matrix Input <15>
reg <305:303> >
RC Osc

0
RC Osc/4 1

RC Osc/12 ) CNT/DLYO

Counter_end
RC Osc/24 3
RC Osc/64 4 CLK
ext. clock from CM Out<32> 5
[ 5 f
Count_end_out_x-1 7
Counter Control Data
reg <313:306>

Figure 26. CNT/DLY0
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From Connection
Matrix Output <31>

RC Osc

reg <318>

Delay IN

reg <322:320>

RESET IN

Edge Detector

Delay_out

0
RC Osc/4 1
RC Osc/12 CNT/DLY1
2 Counter_end
RC Osc/24 3
RC Osc/64 4 > CLK
ext. clock from CM Out<32> 5
[ 6 f
Count_end_out_x-1 7
Counter Control Data
reg <330:323>
Figure 27. CNT/DLY1
reg <335>
Delay IN
From Connection Edge Detector
Matrix Output <33>
Delay IN/CNT_ext_CLK 1 CNT clock
Delay_out
reg <338:336>
RC Osc
0
RC Osc/4 1
RC Osc/12 CNT/DLY3
2 Counter_end
RC Osc/24 3
RC Osc/64 4 CLK
ext. clock
T 5
6 *
Count_end_out_x-1 7

Counter Control Data
reg <346:339>

Figure 28. CNT/DLY3

To Connection
Matrix Input <16>

To Connection
Matrix Input <17>

—>
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11.1 CNT/DLYO Register Settings

Table 39. CNT/DLYO0 Register Settings

Select

. - Register Bit : Ao
Signal Function Address Register Definition
Counter/Delay0 Mode reg <301> 0: Delay Mode

1: Counter Mode

Counter/Delay0 Clock
Source Select

reg <305:303>

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter3 Overflow

Counter0 Control
Data/Delay0 Time Control

reg <313:306>

1-255: (delay time = (counter data + 2 + variable)/freq),
where 0 < variable < 1

Delay0 Mode Select or
asynchronous counter
reset

reg <315:314>

00: Delay on both falling and rising edges (for delay and counter reset)

01: Delay on falling edge only (for delay and counter reset)

10: Delay on rising edge only (for delay and counter reset)

11: No delay on either falling or rising edges/high level reset for counter mode

11.2 CNT/DLY1 Register Settings

Table 40. CNT/DLY1 Register Settings

Select

. - Register Bit : Ao
Signal Function e Register Definition
Counter/Delay1 Mode reg <318> 0: Delay Mode

1: Counter Mode

Counter/Delay1 Clock
Source Select

(external clock is only for
counter mode)

reg <322:320>

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter0 Overflow

Counter1 Control
Data/Delay1 Time Control

reg <330:323>

1-255: (delay time = (counter data + 2 + variable)/freq),
where 0 < variable < 1

Delay1 Mode Select or
asynchronous counter
reset

reg <332:331>

00: Delay on both falling and rising edges (for delay and counter reset)

01: Delay on falling edge only (for delay and counter reset)

10: Delay on rising edge only (for delay and counter reset)

11: No delay on either falling or rising edges/high level reset for counter mode
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11.3 CNT/DLY3 Register Settings

Table 41. CNT/DLY3 Register Settings

Signal Function Rig‘;‘sj::%rssBlt Register Definition
Cs)gltérltter/DelayB Mode reg <335> 0: Delay Mode

1: Counter Mode

Counter/Delay3 Clock
Source Select

(external clock is only for
counter mode)

reg <338:336>

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter2 Overflow

Counter3 Control
Data/Delay3 Time Control

reg <346:339>

1-255: (delay time = (counter data + 2 + variable)/freq),
where 0 < variable < 1

Delay3 Mode Select

reg <348:347>

00: Delay on both falling and rising edges
01: Delay on falling edge only

10: Delay on rising edge only

11: No delay on either falling or rising edges
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12.0 RC Oscillator (RC OSC)

12.1 RC Oscillator Overview

The SLG46108 has an internal RC Oscillator with two selectable frequencies, 25 kHz or 2 MHz. When using the chip internal RC
OSC, a choice is available to “Force Power-On”, meaning that the RC OSC will always run, or “Auto Power-On”, meaning that
the RC OSC will have an associated startup and settling time associated with it (offset). Figure 29. and Figure 30. show maximum
power-on delay vs. Vpp.

The RC OSC Macrocell (25 kHz or 2 MHz) features a FAST START UP option. When it is enabled, the Oscillator starts immediately
after power-up and provides a stable clock output within the first few clock cycles. This option is enabled by setting reg <300>to ‘1°.

Note: RC OSC power setting: "Auto Power-On”.

400 T T 1

380 m— -40°C ]

360 m—— 150C —]

340 m—— +85°C ]
320

300

280 -

POWER ON DELAY (nS)

-
260 .
240 L

220

200

1.7
1.8
1.9

Figure 29. Maximum Power-On Delay vs. Vpp, RC OSC = 2 MHz
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Figure 30. Maximum Power-On Delay vs. Vpp, RC OSC = 25 kHz

The user can select one of these fundamental frequencies for the RC OSC Macrocell, or the fundamental frequency can also
come from an external clock input (Pin 8). There are two divider stages that allow the user flexibility for introducing clock signals
on various Connection Matrix Input lines. The first stage divider (pre-divider) allows the selection of /1, /2, /4, or /8 divide down
frequency from the fundamental. There are two second stage divider controls (OUTO and OUT1). Each has its own input of one
frequency from the first stage divider, and outputs five different frequencies on Connection Matrix Input lines <20> and <21>. See
Figure 31. for details of the frequencies for each of these five Connection Matrix Inputs.

If PWR DOWN input of Oscillator is LOW, the Oscillator will be turned on. If PWR DOWN input of Oscillator is HIGH, the Oscillator
will be turned off. The PWR DOWN signal has the highest priority.
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12.2 RC OSC Block Diagram

From Connection Matrix Output <35>

PWR DOWN
Internal RCO

reg <287>
0: 25 kHz
1:2 MHz

Pin 8 Ext. Clock

Ext. CLK Sel reg <296>

reg <289:288>

e

DIV /1/2/4/8

Clock Pre- Divider

Control

10UTO

M2 g

124 | p

164 L gl

reg <292:290>

reg <295:293>

Second Stage
Divider

Figure 31. RC OSC Block Diagram
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12.3 Oscillator Accuracy
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Figure 32. RC Oscillator Frequency vs. Temperature, RC OSC = 2 MHz
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Figure 33. RC Oscillator Frequency vs. Temperature, RC OSC = 25 kHz
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13.0 Power-On Reset (POR)

The SLG46108 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 Vpp power is first
ramping to the device, and also while the Vpp 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

To start the POR sequence in the SLG46108, the voltage applied on the Vpp should be higher than the power-on threshold (see
Note 2). The full operational Vpp range for the SLG46108 is 1.71V —-5.5V (1.8 V £5 % - 5 V10 %). This means that the Vpp
voltage must ramp up to the operational voltage value, but the POR sequence will start earlier, as soon as the Vpp voltage rises
to the power-on threshold. After the POR sequence has started, the SLG46108 will have a typical period of time to go through all
the steps in the sequence (noted in the datasheet for that device), and will be ready and completely operational after the POR
sequence is complete.

The SLG46108 is guaranteed to be powered down and non-operational when the Vpp voltage (voltage on Pin 1) is less than
0.6 V, but not less than -0.6 V. Another essential condition for the chip to be powered down is that no voltage higher (see Note 1)
than the Vpp voltage is applied to any other pin. For example, if Vpp 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 0.5 V margin due to forward drop voltage of the ESD protection diodes.
Note 2. The power-on threshold can vary by PVT, but typically it is 1.6 V.

To power down the chip, the Vpp voltage should be lower than the operational, and to guarantee that the chip is powered down,
it should be less than 0.6 V.

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 cannot be bigger than the Vpp, this rule also applies to the case when the chip is powered on.
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13.2 POR Sequence

The POR system generates a sequence of signals that enable certain macrocells. The sequence is shown in Figure 34. .

: : Tsu . — —
Vbb / , S T
POR_NVM | N p——
(reset for NVM) : X : ! ! X :
I . L L t
NVM_ready_out : : . X . X ,
| | o L t
POR_GPI } . . . —
(reset for input enable) : : : : : : :
l l L o t
POR_LUT T | L —
(reset for LUT output) [ ! ' ! ! ! !
' ' 1 ' 1 ' 1 ' t
POR_CORE ! ! o e
(reset for DLY/RC OSC/DFF ' ' X ! ! X !
ILatch/Pipe DLY/other macrocells) . . ' ' ’ : :
! ! ! ! ! ! ! ! t
POR_OUT } | Lo | .
(generate LOW to HIGH to matrix) ! ! ! ! ! ! !
POR_GPO } . : Co C
(reset for output enable) : : : : : : :

Figure 34. POR Sequence

As can be seen from Figure 34. , after the Vpp 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 SRAM registers that serve 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 enables them. After that, the LUTs are reset and become active. After LUTs, the Delay cells, RC OSC, DFFs,
Latches, and Pipe Delay are initialized. Only after all macrocells are initialized, internal POR signal (POR macrocell output) goes
from LOW to HIGH. The last portion of the device to be initialized are 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, Vpp value, temperature, and even varies from chip to chip (process influence).
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13.3 Macrocells Output States During POR Sequence

To have a full picture of the SLG46108 operation during powering and POR sequence, review the overview of the macrocell output
states during the POR sequence (Figure 35. describes the output signals states).

First, before the NVM is reset, all macrocells have their output set to logic LOW (except the output pins, which are in high
impedance state). Before the NVM is ready, all macrocell outputs are unpredictable (except the output pins). On the next step,
some of the macrocells start initialization: input pins output state becomes LOW; LUTs also output LOW. Only P DLY macrocell
configured as edge detector becomes active at this time. After that, input pins are enabled. Next, only LUTs are configured. Next,
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.

Voo / . . .
: :Guaranteed HIGH befo:re POR_GPI :\ : : : : : t
Vpp_out ' . O —
to matrix : X IUnpredlctab e! X ' X ' X
Lo | Lo L t
Input PIN_out ' | i 1
to matrix : ! \Unpredictable: Determined by External Signal
v ! C N t
LUT out } | T byt
to matrix ' . IUnpredlctableI . Determined by Input signals
: ' ' Determined by input signals ' ' t
P ble Del t \ ' ' + OUT = IN without Delay ' ' '
rogrammable Ue ay—°9 ' : :Unpredictable Determined by Input signals
to matrix ' \ ] Starts to detect input edges
R . S Co t
Prog. Edge_Detector_out 1 ! :u S ; ; : ; §
to matrix : : : npredictable Determined by Input signals
: I I 1 Determined by initial state | I t
DFF/Latch_out |} @ [
to matrix . ! 'Unpredictable Determined by Input signals
' \ \ , Determined hy input signals , ' \ t
' \ \ OUT = IN without Delay | \
Delay_out ‘ ! ' Unpredictabl Determined by Input signals
to matrix ' : : WACRISERS Starts to detect input edges
o l o o t
POR_out | ] I ! )
to matrix [ @ . U CATEE . .
: | | ' \ ' \ ' | t
Ext. GPO —. ~ Tri-state | | | | ' B
/ Determined by input signals|
/ ~ | ' | ' | '
7 N ~< . ' . ' . t

Figure 35. Internal Macrocell States during POR Sequence
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14.0 Appendix A - SLG46108 Register Definition

R;gc:csj:‘:rssBlt Signal Function Register Bit Definition
reg <4.0> Pin 3 digital out source
reg <9:5> Pin 4 digital out source
reg <14:10>  [Pin 4 output enable
reg <19:15> |In0 of 2-bit LUTO (Clock Input of DFFQ)
reg <24:20> |In1 of 2-bit LUTO (Data Input of DFFO)
reg <29:25> |In0 of 2-bit LUT1 (Clock Input of DFF1)
reg <34:30> |In1 of 2-bit LUT1 (Data Input of DFF1)
reg <39:35>  [In0 of 2-bit LUT2
reg <44:40> |In1 of 2-bit LUT2
reg <49:45> |In0 of 2-bit LUT3
reg <64:50> |[In1 of 2-bit LUT3
reg <69:55>  [In0 of 3-bit LUTO (Clock Input of DFF2 with nReset/nSet)
reg <64:60> |In1 of 3-bit LUTO (Data input of DFF2 with nReset/nSet)
reg <69:65> |In2 of 3-bit LUTO (Resetb or Setb of DFF2 with nReset/nSet)
reg <74:70> |In0 of 3-bit LUT1 (Clock Input of DFF3 with nReset/nSet)
reg <79:75> |In1 of 3-bit LUT1 (Data input of DFF3 with nReset/nSet)
reg <84:80> [In2of 3-bitLUT1 (Resetb or Setb of DFF3 with nReset/nSet)
reg <89:85>  [In0 of 3-bit LUT2
reg <94:90> |In1 of 3-bit LUT2
reg <99:95>  [In2 of 3-bit LUT2

reg <104:100>

In0 of 3-bit LUT3

reg <109:105>

In1 of 3-bit LUT3

reg <114:110>

In2 of 3-bit LUT3

reg <119:115>

In0 of 3-bit LUT4 (Input of Pipe Delay)

reg <124:120>

In1 of 3-bit LUT4 (Resetb of Pipe Delay)

reg <129:125>

In2 of 3-bit LUT4 (Clock of Pipe Delay)

reg <134:130>

In0 of 4-bit LUTO (Input for Delay2 external clock or
Counter2 external Clock)

reg <139:135>

In1 of 4-bit LUTO (Input for Delay2 or Counter2 reset input)

reg <144:140>

In2 of 4-bit LUTO (Input for Counter2 FSM keep signal)

reg <149:145>

In3 of 4-bit LUTO (Input for Counter2 FSM up signal)

reg <154:150>

Input for DelayO or CounterO reset input

reg <159:155>

Input for Delay1 or Counter1 reset input

reg <164:160>

Input for Delay0/1(Counter0/1) external clock

reg <169:165>

Input for Delay3 or Counter3 reset input

reg <174:170>

Input for programmable delay (deglitch filter input)

reg <179:175>

Power-down for Oscillator (higher priority)
(HIGH = power-down)

reg <184:180>

Pin 6 digital out source

reg <189:185>

Pin 7 digital out source

reg <194:190>

Pin 8 digital out source

reg <199:195>

Pin 8 output enable
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ReAgC:Z:Z;sBit Signal Function Register Bit Definition
reg <207:200> |Reserved
2-bit LUT

reg <208>  |DFFO or Latch select/2-bit LUTO <0> 0: DFF function
reg <209> | 2-bit LUTO <1>
reg <210>  |DFFO initial polarity select/2-bit LUTO <2> (1) h%’n
reg <211> | 2-bit LUTO <3>
reg<212>  |DFF1 or Latch select/2-bit LUT1 <0> 9: DFF function
reg <213> | 2-bit LUT1 <1>
reg <214>  |DFF1 initial polarity select/2-bit LUT1 <2> (1) ';'?C‘;’:’JI
reg <215> | 2-bit LUT1 <3>

reg <219:216> |2-bit LUT2 data

reg <223:220> |2-bit LUT3 data
reg <224>  |2-bit LUTO or DFF/Latch_0 select (1) 2D'€::t 4"UT°
reg <225>  |2-bit LUT1 or DFF/Latch_1 select (1) 2D'€25LUT1

3-bit LUT

reg <226>  |DFF2 or Latch select/3-bit LUTO <1> (1) E;Eﬁﬂﬁgggn
reg <227> | 3-bit LUTO <2>
reg <228>  |DFF2 rstb/setb select/3-bit LUTO <3> ¢ ;‘Zstgtf?;;?rg;"tﬁ;”g‘uﬁghﬁ”t
reg <229>  |DFF2 initial polarity select/3-bit LUTO <4> A

reg <233:230> |3-bit LUTO <7:5>
reg <234>  |DFF3 or Latch select/3-bit LUT1 <1> (1) Ealztir{l%ll?ﬁgzgn
reg <235> | 3-bit LUT1 <2>
reg <236>  |DFF3 rstb/setb select/3-bit LUT1 <3> ‘1) ;"éstgtﬁc‘:;ﬁrpn;”tﬁ;”éﬁgm”t
reg <237>  |DFF3 initial polarity select/3-bit LUT1 <4> (1) h%’n

reg <241:238>

3-bit LUT1 <7:5>

reg <249:242>

3-bit LUT2 data

reg <257:250>

3-bit LUT3 data

reg <265:258> |3-bit LUT4 data or pipe number select

reg<260:258>: OUTO select
reg<263:261>: OUT1 select

reg <266> 3-bit LUTO or DFF/Latch_2 (with nReset/nSet) select (1) %'EEZLUTO
reg <267> 3-bit LUT1 or DFF/Latch_3 (with nReset/nSet) select (1) %'EllztsLUﬁ
reg <268> 3-bit LUT4 or Pipe Delay select (1) g}gg lE)LéITaA;
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reg <269>

Counter/Delay2 mode selection

R;gc;Z:Z;sBlt Signal Function Register Bit Definition
4-bit LUT
reg <284:269> |4-bit LUTO data or:
0: Delay Mode

1: Counter Mode

reg <272:270>

Counter/Delay2 Clock Source select

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock

110: Reserved

111: Counter1 Overflow

reg <280:273>

Counter/Delay2 Control Data

1-255: (delay time = (counter data + 2 +
variable)/freq),
where O < variable < 1

reg <282:281>

Delay2 Mode Select or asynchronous counter reset

00: on both falling and rising edges (for delay and
counter reset)

01: on falling edge only (for delay and counter
reset)

10: on rising edge only (for delay and counter
reset)

11: no delay on either falling or rising edges/high
level reset for counter mode

reg <283>

Counter2/FSM2’s Q are set to Data or Reset to Os selection

cresetto 0
: set to data

reg <285>

4-bit LUTO or counter_2 select

1 4-bit LUTO

0
1
0
1: Counter2

osC

reg <286>

Force Oscillator on

: Auto Power-on
: Force Power-on

reg <287>

Oscillator frequency control

125k
2M

O -0

reg <289:288>

Oscillator clock pre-divider

00: div1
01: div2
10: div4
11: div8

reg <292:290>

Internal Oscillator divider frequency control 1

000: OSC/M
001: OSC/2
010: OSC/3
011: OSC/4
100: OSC/8
101: OSC/12
110: OSC/24
111: OSC/64

reg <295:293>

Internal Oscillator divider frequency control 2

000: OSC/M
001: OSC/2
010: OSC/3
011: OSC/4
100: OSC/8
101: OSC/12
110: OSC/24
111: OSC/64

reg <296>

External Clock Source Select

0: Internal Oscillator

1: External Clock from Pin 8
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Register Bit . . . . e
Address Signal Function Register Bit Definition
reg <297> Reserved
reg <208> | OSC Clock 25 kHz/2 MHz to matrix input <20> enable |9 Dioab'®
reg <299>  |OSC Clock 25 kHz/2 MHz to matrix input <21> enable |0 Disable
1: Enable
0: Disable
reg <300> OSC Fast Start-Up Enable for 25 kHz/2 MHz 1- Enable
CNT/DLY
reg <301>  |Counter/Delay0 (8-bit) mode select 0: Delay mode
9 Y 1: Counter mode
reg <302> Reserved

reg <305:303>

Counter/Delay0 Clock Source select

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter3 Overflow

reg <313:306>

Counter0 Control Data/Delay0 Time Control

1-255: (delay time = (counter data + 2 +
variable)/freq),
where O < variable < 1

reg <315:314>

Delay0 Mode Select or asynchronous counter reset

00: on both falling and rising edges (for delay and
counter reset)

01: on falling edge only (for delay and counter
reset)

10: on rising edge only (for delay and counter
reset)

11: no delay on either falling or rising edges/high
level reset for counter mode

reg <317:316> |Reserved
reg <318> Counter/Delay1 (8-bit) mode select (1) 8§|1,|ar¥tgr]?'g§de
reg <319> Reserved

reg <322:320>

Counter/Delay1 Clock Source select
(external clock is only for counter mode)

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter0 Overflow

reg <330:323>

Counter1 Control Data/Delay1 Time Control

1-255: (delay time = (counter data + 2 +
variable)/freq),
where 0 < variable < 1

reg <332:331>

Delay1 Mode Select or asynchronous counter reset

00: on both falling and rising edges (for delay and
counter reset)

01: on falling edge only (for delay and counter
reset)

10: on rising edge only (for delay and counter
reset)

11: no delay on either falling or rising edges/high
level reset for counter mode
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reg <335>

Counter/Delay3 (8-bit) mode select

Register Bit . . . . e
Address Signal Function Register Bit Definition
reg <334:333> |Reserved
0: Delay mode

1: Counter mode

reg <338:336>

Counter/Delay3 Clock Source select
(external clock is only for counter mode)

000: Internal OSC Clock
001: OSC/4

010: OSC/12

011: OSC/24

100: OSC/64

101: External Clock
110: Reserved

111: Counter2 Overflow

reg <346:339>

Counter3 Control Data/Delay3 Time Control

1-255: (delay time = (counter data + 2 +
variable)/freq),
where 0 < variable < 1

reg <348:347>

Delay3 Mode Select

00: delay on both falling and rising edges
01: delay on falling edge only

10: delay on rising edge only

11: no delay on either falling or rising edges

Pin 2

reg <350:349>

Pin 2 Mode control

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Reserved

reg <352:351>

Pin 2 Pull-down resistor value selection

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

Pin 3

reg <355:353>

Pin 3 Mode control

000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input

011: Reserved

100: Push-Pull

101: Open-Drain NMOS

110: Open-Drain PMOS

111: Reserved

reg <357:356>

Pin 3 Pull-up/down resistor value selection

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

0: Pull-down resistor enable

reg <358> Pin 3 Pull-up/down resistor enable 1: Pull-up resistor enable
reg <359> Pin 3 Driver strength selection (1) ;§
Pin 4

reg <361:360>

Pin 4 Mode control (sig_pin4_oe = 0)

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Reserved

reg <363:362>

Pin 4 Mode control (sig_pin4_oe = 1)

00: Push-Pull 1X
01: Push-Pull 2X
10: Open-Drain NMOS 1X
11: Open-Drain NMOS 2X
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Register Bit . . . . e
Address Signal Function Register Bit Definition
00: Floating
reg <365:364> |Pin 4 Pull-up/down resistor value selection (1)(1) 180kk
11:1M

0: Pull-down resistor enable

reg <366> Pin 4 Pull-up/down resistor enable 1 Pull-up resistor enable
reg <367> Reserved
Pin 6

reg <370:368>

Pin 6 Mode control

000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input

011: Reserved

100: Push-Pull

101: Open-Drain NMOS

110: Open-Drain PMOS

111: Reserved

reg <372:371>

Pin 6 Pull-up/down resistor value selection

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

0: Pull-down resistor enable

reg <373> Pin 6 Pull-up/down resistor enable 1 Pull-up resistor enable
reg <374> Pin 6 Driver strength selection (1) ;§
Pin7

reg <377:375>

Pin 7 Mode control

000: Digital Input without Schmitt trigger
001: Digital Input with Schmitt trigger
010: Low Voltage Digital Input

011: Reserved

100: Push-Pull

101: Open-Drain NMOS

110: Open-Drain PMOS

111: Reserved

reg <379:378>

Pin 7 Pull-up/down resistor value selection

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

0: Pull-down resistor enable

reg <380> Pin 7 Pull-up/down resistor enable 1 Pull-up resistor enable
reg <381> Pin 7 Driver strength selection (1) ;§
Pin 8

reg <383:382>

Pin 8 Mode control (sig_pin8_oe = 0)

00: Digital Input without Schmitt trigger
01: Digital Input with Schmitt trigger
10: Low Voltage Digital Input

11: Reserved

reg <385:384>

Pin 8 Mode control (sig_pin8_oe = 1)

00: Push-Pull 1X
01: Push-Pull 2X
10: Open-Drain NMOS 1X
11: Open-Drain NMOS 2X

© 2025 Renesas Electronics Corporation

Revision 1.17

Page 63 of 70




LENESAS

SLG46108

Register Bit . . . . e
Address Signal Function Register Bit Definition
00: Floating
reg <387:386> |Pin 8 Pull-up/down resistor value selection (1)(1) 180kk
11:1M

reg <388>

Pin 8 Pull-up/down resistor enable

0: Pull-down resistor enable
1: Pull-up resistor enable

reg <390:389>

Reserved

Quick Charge

reg <391> GPIO quick charge enable (1) Efaat?llee
Pipe Delay
reg <392> Pipe Delay OUT1 polarity select bit (1) Il;l]c\J/r;;ltr;\éerted
Pattern ID
reg <400:393> |8-bit pattern id
Deglitch Filter
reg <401> Deglitch filter out polarity selection (1) Il;l]?/r;;ltr;\éerted
Misc.
reg <402> NVM data read disable (1) E::gféf:g;g:g::))
reg <403> NVM power-down (or NVM data programming disable) (1) Eg\gz:-cgo%zg(r:grgg?a(rer?rimg)disable)
reg <405:404> |Reserved
reg <406> Reserved
reg <407> Reserved

PGM Delay and Edge Detector

reg <408> Pin 2 Edge Detect Mode (1) ElaSuI.rr]% eec(jj%?e

reg <409>  |Pin 2 Bypass the pin2 (1) E:g g Z?cg;ii"é'nvvee

reg <410> Pin 2 Reset enable (1) ELS:t?llee

reg <411> Programmable delay or filter output select 0: Programmable delay output

1: Filter output

reg <413:412>

Select the edge mode of programmable delay with edge
detector

00: Rising edge detector
01: Falling edge detector
10: Both edge detector
11: Both edge delay

00: 135 ns
g <41siera> DY vaue selet o programmable delay and edge 07 210 e
11: 540 ns
reg <423:416> |Reserved
reg <431:424> |Reserved
reg <437:432> |Reserved
reg <439:438> |Reserved
reg <445:440> |Reserved
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RENESAS SLG46108

Register Bit

Address Signal Function Register Bit Definition

reg <447:446> |Reserved

reg <448> Reserved

reg <449> Reserved

reg <450> Reserved

reg <451> Reserved

reg <455:452> |Reserved

reg <463:456> |Reserved
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RENESAS SLG46108

15.0 Package Top Marking System Definition

N Serial Number Code Line 1
Pin 1 Identifier I I Serial Number or Part Code Line 2*

* PP may consist of the special characters +, -, and = for a total of 9 different combinations,

or may consist of two character alphanumeric Part Code (A-Z and 0-9), depending on time
of marking.

Note: The SN Code (Line 1 and Line 2) is generated during production and encodes information including part number,
programming code number, date code, and lot code. This same information is provided in plain text form on a label placed on the
reel. If you need assistance in decoding the SN Code, please contact Renesas Electronics Corporation.

© 2025 Renesas Electronics Corporation Revision 1.17 Page 66 of 70



LENESAS

SLG46108

16.0 Package Drawing and Dimensions

8 Lead STQFN Package 1.0 x 1.2 mm
IC Net Weight: 0.0017 g

0.40
0.185 -1 0.35
~ 1.00£0.05 — 8
Pin 11D AN
™ » 1!
° 7 Ul
- 1 1 1.20%0.05 49 _
¢ e | ﬁ
5T 1) 13
f 4
Yo
Top View N —1 =018
o
Bottom View
L/‘Q\ C Notes:
o 55‘0 o S 1. JEDEC compatible.
00x0.
; i i 2. All dimensions are in mm and angles are
* — [—1 in degrees.
f ? E Seatmg Plane 3. Use £ 0.05 mm for the non-toleranced
g dimensions.
§ Side View 4. Numbers in () are for reference only
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SLG46108

17.0 Tape and Reel Specifications

Nominal Max Units Reel & Leader (min) Trailer (min) Tape | Part
Package | # of - . . .
T Pi Package Size Hub Size Length Length Width | Pitch
ype ins [mm] per Reel | per Box | [mm] |Pockets [mm] Pockets [mm] | [mm] | [mm]
STQFN 8L
04PFC | 8 1.0x1.2x0.55 3000 3000 178/60 100 400 100 400 8 4
Green
17.1 Carrier Tape Drawing and Dimensions
PocketBTMPocketBTM| Pocket |Index Hole| Pocket |Index Hole|!"deX Hole|Index Hole .
. . . . to Tape | to Pocket |Tape Width
Package | Length Width Depth Pitch Pitch Diameter Edge Center [mm]
Type [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
A0 BO KO PO P1 DO E F w
STQFN 8L
0.4P FC 1.16 1.38 0.71 4 4 1.5 1.75 3.5 8
Green
Po Do
- - - B Lol
|
[
=
D D AN A |
S O B 0|0 O - S
\7 L = —
DEO0HEDOE—7 = 3
|| M
/ | &
r !
< m
Ao P1 B Ko |
m
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RENESAS SLG46108

18.0 Recommended Land Pattern

Package
Outline

0.40

1.50
=——0.75 ~

Unit: mm
19.0 Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 0.66 mm3 (nominal). More
information can be found at www.jedec.org.
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RENESAS SLG46108

20.0 Revision History

Date Version |Change

Updated figure Internal Macrocell States during POR Sequence
10/24/2025 1.17 Updated Recommended Land Pattern
Updated Package Drawing and Dimensions

Fixed typos

Updated LUT block names to match with Go Configure™ Software Hub

5/9/2025 116 Added Register Bit Definition for Register Bit Addresses reg <298>, reg <299>, reg <300>
) in Appendix A - SLG46108 Register Definition table

Updated format of Pin Configuration and Block Diagram figures

Updated information in section RC Oscillator (RC OSC)

Updated tables Electrical Characteristics
Fixed typos

3/9/2023 1.14  |Added notes to section Ordering Information

Updated Rpyp and Rppwy in section Electrical Specifications

Renesas rebranding

3/4/2022 1.13 Updated tables CNT/DLY Register Settings

Corrected registers [280:273], [313:306], [330:323], [346:339] in Appendix A - SLG46108
Register Definition

8/14/2023 1.15

Updated figure Internal Macrocell States during POR sequence
8/25/2020 1.12 |Added note for CNTs
Corrected registers [346:336], [330:320], [313:303], [280:270]

Corrected Absolute Maximum Conditions
7/11/2019 1.11 Corrected Appendix A
Fixed typos

Updated to Dialog style
11/13/2018 1.10 Updated Marking Spec
Fixed typos

5/10/2018 1.09 Fixed typos
10/27/2017 1.08 Updated OSC Electrical Spec

Updated Electrical Spec
Fixed typos

8/10/2017 1.06 Fixed typos

7/28/2017 1.05 Clorrected Pin Structure Diagrams
Fixed typos

10/9/2017 1.07

Fixed typos

Updated Silego Website & Support

7/5/2017 1.04 Updated Section Programmable Delay / Edge Detector
Updated Landing Pattern

Updated Electrical Spec

8/31/2016 1.03 Updated OSC Specifications

Updated Programmable Delay for clarification
Clarified Electrical Characteristics Table conditions
7/27/2016 1.02 |Simplified IDD Estimator table

Fixed RC Oscillator descriptions

Added Note to Package Marking

7/1/2016 1.01 Final clean up
6/15/2016 1.00 Production Release
5/19/2016 0.50 Preliminary Release
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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