12-Output Differential Buffer for o9DB1233
ENESANS PCle Gen3 Datasheet

Description Features

The 9DB1233 zero-delay buffer supports PCle Gen3 = 3 selectable SMBus addresses; multiple devices can share the
requirements, while being backwards compatible to PCle Gen2 same SMBus segment

and Gen1. The 9DB1233 is driven by a differential SRC output = 12 OE# pins; hardware control of each output

pair from an IDT 9325421 or 932SQ420 or equivalent main clock
generator. It attenuates jitter on the input clock and has a
selectable PLL bandwidth to maximize performance in systems
with or without spread-spectrum clocking.

» PLL or bypass mode; PLL can dejitter incoming clock

= Selectable PLL bandwidth; minimizes jitter peaking in
downstream PLLs

= Spread spectrum compatible; tracks spreading input clock for
low EMI

= SMBus interface; unused outputs can be disabled

= Undriven differential outputs in Power-down; improved power
management

Typical Applications
= 12-output PCle Gen3 zero-delay/fanout buffer

Output Features
= Twelve 0.7V current mode differential HSCL output pairs Key Specifications
= Cycle-to-cycle jitter < 50ps
» Qutput-to-output skew < 50ps
= PCle Gen3 phase jitter < 1.0ps RMS
* Pin compatible with DB1200 Yellow Cover device
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RENESAS

9DB1233 Datasheet

Pin Assignments

Figure 1. Pin Assignments for 6.10mm Body 64-TSSOP Package - Top View

VDD
DIF_IN
DIF_IN#
GND
OEO#
DIF_0
DIF_O#
VDD
GND
OE1#
DIF_1
DIF_1#
OE2#
DIF_2
DIF_2#
GND
VDD
OE3#
DIF_3
DIF_3#
OE4#
DIF_4
DIF_4#
VDD
GND
OE5#
DIF_5
DIF_5#
**ADR_SEL
HIGH_BW#
VDD
SMBCLK

SMBus Address Selection (Pin 29)

1 64| VDDA

2 63|AGND

3 62| IREF

4 61|vDD

5 60[OE11#

6 59|DIF_11

7 58|DIF_11#

8 57|vDD

9 56| GND

10 55|0E 10#

11 54|DIF_10

12 53|DIF_10#

13 52| OE9#

14 o 51|DIF 9

15 e 50| DIF_o#

16 N 49|GND

17 o0 48|vDD

18 (=) 47|0E8#

19 © 46|DIF_8

20 45|DIF_s#

21 44|OET#

22 43|DIF_7

23 42|DIF_7#

24 41|vDD

25 40|GND

26 39| OE6#

27 38|DIF_6

28 37|DIF_6#

29 36|VTTPWRGD#/PD

30 35|BYPASS#/PLL

31 34|GND

32 33|SMBDAT
64-TSSOP

** Indicates 120kOhm pull-dow n

Power Groups

ADR_SEL Voltage SMBus Adr (Wr/Rd) Pin Number D .
Low <0.8V DC/DD VDD GND escription
Mid 1.2<Vin<1.8V D6/D7 1 4 DIF_IN/DIF_IN#
High Vin > 2.0V D4/D5
8,17, 24, 41,| 9, 16, 25, 40, DIF(11:0)
48, 57 49, 56
N/A 63 IREF
Analog VDD & GND
64 63 for PLL core

Note: Please treat pin 1 as an analog VDD.

©2019 Renesas Electronics Corporation
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Pin Descriptions

PIN # PIN NAME TYPE DESCRIPTION
1 VDD PWR Pow er supply, nominal 3.3V
2 DIF_IN IN 0.7 V Differential TRUE input
3 DIF_IN# IN 0.7 V Differential Complementary Input
4 GND PWR Ground pin.
5 OFE0# N Acti\‘/e low input for enabling DIF pair O.
1 =disable outputs, 0 = enable outputs
6 DIF_0 ouTt 0.7V differential true clock output
7 DIF_O# ourt 0.7V differential Complementary clock output
8 VDD PWR Pow er supply, nominal 3.3V
9 GND PWR Ground pin.
10 OE1# N Acti\(e low input for enabling DIF pair 1.
1 =disable outputs, 0 = enable outputs
11 DIF_1 ouTt 0.7V differential true clock output
12 DIF_1# ouTt 0.7V differential Complementary clock output
13 OE2# N Acti\{e low input for enabling DIF pair 2.
1 =disable outputs, 0 =enable outputs
14 DIF_2 ouTt 0.7V differential true clock output
15 DIF_2# ouTt 0.7V differential Complementary clock output
16 GND PWR Ground pin.
17 VDD PWR Pow er supply, nominal 3.3V
18 OE3# N Acti\./e low input for enabling DIF pair 3.
1 =disable outputs, 0 = enable outputs
19 DIF_3 ourt 0.7V differential true clock output
20 DIF_3# ourt 0.7V differential Complementary clock output
21 OEa# N Acti\./e low input for enabling DIF pair 4
1 =disable outputs, 0 = enable outputs
22 DIF_4 ourt 0.7V differential true clock output
23 DIF_4# ourt 0.7V differential Complementary clock output
24 VDD PWR Pow er supply, nominal 3.3V
25 GND PWR Ground pin.
26 OE5# N Acti\./e low input for enabling DIF pair 5.
1 =disable outputs, 0 =enable outputs
27 DIF 5 ouTt 0.7V differential true clock output
28 DIF_5# ouTt 0.7V differential Complementary clock output
29 ~ADR SEL N This tri-level input selects one of 3 SMBus addresses. See the SMBus Address Select
- Table for the addresses.
30 HIGH BW# N 3.3V .input for selecting PLL Band Width
- 0 = High, 1= Low
31 VDD PWR Pow er supply, nominal 3.3V
32 SMBCLK IN Clock pin of SMBUS circuitry, 5V tolerant

©2019 Renesas Electronics Corporation 4 December 17, 2019



RENESAS
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Pin Descriptions (cont.)

PIN # PIN NAME TYPE DESCRIPTION
33 SMBDAT /o Data pin of SMBUS circuitry, 5V tolerant
34 GND PWR Ground pin.
35 BYPASSH/PLL N Input to select Bypass(fan-out) or PLL (ZDB) mode
0 = Bypass mode, 1= PLL mode
VTTPWRGD# is an active low input used to sample latched inputs and allow the device to
36 VTTPWRGD#/PD IN Pow er Up. PD is an asynchronous active high input pin used to put the device into a low
pow er state. The internal clocks and PLLs are stopped.
37 DIF_6# ourt 0.7V differential Complementary clock output
38 DIF_6 ourt 0.7V differential true clock output
39 OEs# N Actl\‘/e low input for enabling DIF pair 6.
1 =disable outputs, 0 = enable outputs
40 GND PWR Ground pin.
41 VDD PWR Pow er supply, nominal 3.3V
42 DIF_7# ourt 0.7V differential Complementary clock output
43 DIF_7 ouTt 0.7V differential true clock output
44 OE7# N Actl\./e low input for enabling DIF pair 7.
1 =disable outputs, 0 = enable outputs
45 DIF_8# ouTt 0.7V differential Complementary clock output
46 DIF_8 ouTt 0.7V differential true clock output
47 OE8# N Act|Ye low input for enabling DIF pair 8.
1 =disable outputs, 0 =enable outputs
48 VDD PWR Pow er supply, nominal 3.3V
49 GND PWR Ground pin.
50 DIF_9# ouTt 0.7V differential Complementary clock output
51 DIF_9 ouTt 0.7V differential true clock output
52 OE9# N Actl\./e low input for enabling DIF pair 9.
1 =disable outputs, 0 = enable outputs
53 DIF_10# ourt 0.7V differential Complementary clock output
54 DIF_10 ourt 0.7V differential true clock output
55 OE10# N Actl\‘/e low input for enabling DIF pair 10.
1 =disable outputs, 0 = enable outputs
56 GND PWR Ground pin.
57 VDD PWR Pow er supply, nominal 3.3V
58 DIF_11# ouTt 0.7V differential Complementary clock output
59 DIF_11 ourt 0.7V differential true clock output
60 OE11# N Actl\(e low input for enabling DIF pair 11.
1 =disable outputs, 0 =enable outputs
61 VDD PWR Pow er supply, nominal 3.3V
This pin establishes the reference current for the differential current-mode output pairs.
62 IREF ouTt This pin requires a fixed precision resistor tied to ground in order to establish the
appropriate current. 475 ohms is the standard value.
63 AGND PWR | Analog Ground pin for Core PLL
64 VDDA PWR 3.3V pow er for the PLL core.

©2019 Renesas Electronics Corporation
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9DB1233 Datasheet

Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only. Stresses greater than those listed below can cause permanent damage to the

device. Functional operation of the 9DB1233 at absolute maximum ratings is not implied. Exposure to absolute maximum rating

conditions may affect device reliability.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS |NOTES
3.3V Core Supply Voltage VDDA 4.6 Vv 1,2
3.3V Logic Supply Voltage VDD 4.6 \% 1,2
Input Low Voltage Vi GND-0.5 Vv 1
Input High Voltage Vi Except for SMBus interface Vpp+0.5V \Y 1
Input High Voltage ViHsmvB SMBus clock and data pins 5.5V Vv 1
Storage Temperature Ts -65 150 ‘C 1
Junction Temperature Tj 125 °C 1
Input ESD protection ESD prot Human Body Model 2000 \Y 1
'Guaranteed by design and characterization, not 100% tested in production.
2 Operation under these conditions is neither implied nor guaranteed.
Electrical Characteristics-Clock Input Parameters
Ta = Tcom: Supply voltage VDD = 3.3V £5%
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS |NOTES
. Differential inputs
I High Vol -DIF_IN| V 11 \Y 1
nput High Voltage - IHDIF (single-ended measurement) 600 800 %0 m
Differential inputs
Input Low Voltage - DIF_IN ViLoiF (single-ended measurement) Vss - 300 0 300 mV 1
Input Common Mode
Voltage - DIF_IN Vcom Common Mode Input Voltage 300 1000 mV 1
Input Amplitude - DIF_IN VswinG Peak to Peak value 300 1450 mV 1
Input Slew Rate - DIF_IN dv/dt Measured differentially 0.4 8 V/ins 1,2
Input Leakage Current In Vin = Voo, Vin=GND -5 5 uA 1
Input Duty Cycle dtin Measurement from differential waveform 45 55 % 1
Input Jitter - Cycle to Cycle JDIEIn Differential Measurement 0 125 ps 1
' Guaranteed by design and characterization, not 100% tested in production.
2Slew rate measured through +/-75mV window centered around differential zero
Electrical Characteristics-Current Consumption
Ta = Tcom: Supply voltage VDD = 3.3V 5%
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS [NOTES
Operating Supply Current Ipp3.30P All outputs active @100MHz, C_ = Full load; 300 325 mA 1
Ibb3.3PD All diff pairs driven NA mA 1
Powerdown Current - - —
Ippa.3ppz All differential pairs tri-stated 21 30 mA 1

'Guaranteed by design and characterization, not 100% tested in production.

©2019 Renesas Electronics Corporation
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Electrical Characteristics-Input/Supply/Common Parameters
Ta = Toom: Supply voltage VDD = 3.3V £5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS |NOTES
Ambient Operating ]
Temperature Tcom Commmercial range 0 70 °C
. Single-ended inputs, except SMBus, low +
Input High Voltage Vi threshold and tri-level inputs 2 Vop *+ 0.3 v !
Single-ended inputs, except SMBus, low )
Input Low Voltage Vi threshold and tri-level inputs GND-0.3 0.8 v !
N Single-ended inputs, V,y = GND, V|y = VDD -5 5 uA 1
Inout Current Single-ended inputs
P linp VN = 0V; Inputs with internal pull-up resistors -200 200 uA 1
VN = VDD; Inputs with internal pull-down resistors
Fibyp Vpp = 3.3V, Bypass mode 10 166 MHz 2
Input Frequency
Fipi Vpp = 3.3V, 100MHz PLL mode 90 100.00 110 MHz 2
Pin Inductance Loin 7 nH 1
Cin Logic Inputs, except DIF_IN 1.5 5 pF 1
Capacitance CinpiF_IN DIF_IN differential clock inputs 1.5 5 pF 1,4
CouT Output pin capacitance 6 pF 1
Clk Stabilization Teras F.rf)m .VDD Power-Up ?nd after input clock 18 ms 12
stabilization or de-assertion of PD# to 1st clock
I Modulati All le F
nput SS Modulation fuoom owable Frequency 30 33 KHz 1

Frequency (Triangular Modulation)

DIF start after OE# assertion
OF# Latency tatoe DIF stop after OE# deassertion 4 12 cycles | 1.3

DIF output enable after

Tdrive_PD# torvPD PD# de-assertion 300 us 1,3

Tfall tr Fall time of control inputs 5 ns 1,2

Trise tr Rise time of control inputs 5 ns 1,2
SMBus Input Low Voltage ViLsmB 0.8 \ 1
SMBus Input High Voltage [ V|usws 2.1 Vbpswve \ 1
SMBus Output Low Voltage| Voisws @ lpuLLup 0.4 \Y, 1
SMBus Sink Current lpuLLuP @ VoL 4 mA 1
Nominal Bus Voltage Vbpsvs 3V to 5V +/- 10% 2.7 5.5 \% 1
SCLK/SDATA Rise Time trsms (Max VIL - 0.15) to (Min VIH + 0.15) 1000 ns 1
SCLK/SDATA Fall Time trsme (Min VIH + 0.15) to (Max VIL - 0.15) 300 ns 1

SMES;S::;;“”Q fuaxsme Maximum SMBus operating frequency 100 kHz 1,5

'Guaranteed by design and characterization, not 100% tested in production.
2Control input must be monotonic from 20% to 80% of input swing.

3Time from deassertion until outputs are >200 mV

DIF_IN input

5The differential input clock must be running for the SMBus to be active
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Electrical Characteristics-DIF 0.7V Current Mode Differential Outputs
Ta = Toom: Supply voltage VDD = 3.3V £5%

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |UNITS|NOTES
Slew rate Trf Scope averaging on 1 2.4 4 Vins | 1,2,3
Slew rate matching AT Slew rate matching, Scope averaging on 9.1 20 % 1,2,4
Voltage High VHigh Statistical measurement on single-ended signal 660 825 850 1
using oscilloscope math function. (Scope mV
Voltage Low VLiow averaging on) -150 0 150 1
Max Voltage Vmax Measurement on single ended signal using 859 1150 mv 1
Min Voltage Vmin absolute value. (Scope averaging off) -300 1
Vswing Vswing Scope aweraging off 300 mV 1,2
Crossing Voltage (abs) Vcross_abs Scope averaging off 250 550 mV 1,5
Crossing Voltage (var) A-Vcross Scope averaging off 140 mV 1,6

'Guaranteed by design and characterization, not 100% tested in production. IREF = VDD/(3xRg). For Rg = 475Q (1%), lrer = 2.32mA.
lon = 6 X Irer and Vo = 0.7V at Zy = 50Q (100¢) differential impedance).

2 Measured from differential waveform.

3 Slew rate is measured through the Vswing woltage range centered around differential OV. This results in a +150mV window around
differential OV.

4 Matching applies to rising edge rate for Clock and falling edge rate for Clock#. It is measured using a +75mV window centered on the
average cross point where Clock rising meets Clock# falling. The median cross point is used to calculate the wvoltage thresholds the
oscilloscope is to use for the edge rate calculations.

® Vcross is defined as woltage where Clock = Clock# measured on a component test board and only applies to the differential rising
edge (i.e. Clock rising and Clock# falling).

8 The total variation of all Vcross measurements in any particular system. Note that this is a subset of V_cross_min/max (V_cross
absolute) allowed. The intent is to limit Vcross induced modulation by setting V_cross_delta to be smaller than V_cross absolute.

Electrical Characteristics-Output Duty Cycle, Jitter, Skew and PLL
Characteristics

Ta = Tcom: Supply voltage VDD = 3.3V 5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS |[NOTES
. -3dB point in High BW Mode 2 3 4 MHz 1
PLL Bandwidth BW ~3dB point in Low BW Mode 07 7 T4 | MAz | 1
PLL Jitter Peaking tyPEAK Peak Pass band Gain 1.5 2 dB 1
Duty Cycle toc Measured differentially, PLL Mode 45 55 % 1
Duty Cycle Distortion tbcp Measured differentially, Bypass Mode at 100MHz -2 0 2 % 1,4
t Bypass Mode, V1= 50% 2500 4500 ] 1
Skew, Input to Output pdBYP yp il i P
todpLL PLL Mode V1= 50% -250 250 ps 1
Skew, Output to Output tsks Vi= 50% 47 50 ps 1
I PLL mode 25 50 ps 1,3
Jitter, Cycle to cycle toyc-oye Additive Jitter in Bypass Mode 12 50 ps 13

'Guaranteed by design and characterization, not 100% tested in production.
2 IREF = VDD/(3XRR)- For RR = 475Q (1%), IREF = 2.32mA. IOH =6x IREF and VOH =0.7V at Zo = 50Q.

3 Measured from differential waveform.
4 Duty cycle distortion is the difference in duty cycle between the output and the input clock when the device is operated in bypass mode.

©2019 Renesas Electronics Corporation 8 December 17, 2019
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Electrical Characteristics-PCle Phase Jitter Parameters
Ta = Toom: Supply voltage VDD = 3.3V £5%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | Notes
tjphPCIeG1 PCle Gen 1 34 86 ps (p-p) 1,2,3
PCle Gen 2 Lo Band 11 3 ps 12
¢ 10kHz < f< 1.5MHz ’ (rms) ’
Phase Jitter, PLL Mode jphPCleG2 PCle Gen 2 High Band 29 31 ps 192
1.5MHz < f < Nyquist (50MHz) ) ' (rms) ’
PCle Gen 3 ps
ti 0.4 1 1,2,4,5
IphPCleG3 (PLL BW of 2-4MHz, CDR = 10MHz) (ms) |
tjphPCIeG1 PCle Gen 1 2 5 ps (p-p) 1,2,3
PCle Gen 2 Lo Band ps
0.5 0.6 1,2,6
Additive Phase Jitter, ¢ 10kHz < f< 1.5MHz (rms) "
Bypass Mode IhPCleG2 PCle Gen 2 High Band 0.8 1 ps 126
1.5MHz < f < Nyquist (50MHz) ) (rms) ”
¢ PCle Gen 3 0.35 05 ps 1,2,4,5,
iphPCleG3 (PLL BW of 2-4MHz, CDR = 10MHz) : ' (rms) 6

' Applies to all outputs when driven by 932SQ420DGLF or equivalent.
2 See http://www.pcisig.com for complete specs.

3 sample size of at least 100K cycles. This figures extrapolates to 108ps pk-pk at 1M cycles for a BER of 172,
4 Subject to final ratification by PCI SIG.
5 Calculated from Intel-supplied Clock Jitter Tool v 1.6.4.
® For RMS figures, additive jitter is calculated by solving the following equation: (Additive jitter) = SQRT{(total jitter)"2 - (input jitter)"2}.

Clock Periods Differential Outputs with Spread Spectrum Enabled

Measurement
Window 1 Clock 1us 0.1s 0.1s 0.1s 1us 1 Clock
Symbol Lg- -SSC -ppm error Oppm +ppm error +SSC Lg+
Absolute | Short-term | Long-Term . Long-Term | Short-term .
g Period Period
Period Average Average Average Average
Definition Minimum Minimum Minimum
Absolute Absolute Absolute Nominal Maximum Maximum Maximum
Period Period Period Units | Notes
DIF | DIF 100 9.87400 9.99900 9.99900 10.00000 10.00100 10.05130 10.17630 ns 1,2,3

Clock Periods Differential Outputs with Spread Spectrum Disabled

Measurement
Window 1 Clock 1us 0.1s 0.1s 0.1s 1us 1 Clock
Symbol Lg- -SSC -ppm error Oppm +ppm error +SSC Lg+
Absolute | Short-term | Long-Term . Long-Term | Short-term .
. Period Period
Period Average Average Average Average
Definition Minimum Minimum Minimum
Absolute Absolute Absolute Nominal Maximum Maximum Maximum
Period Period Period Units | Notes
DIF | DIF 100 9.87400 9.99900 10.00000 10.00100 10.17630 ns 1,2,3

'Guaranteed by design and characterization, not 100% tested in production.

2 All Long Term Accuracy specifications are guaranteed with the assumption that the input clock complies with
CK410B+/CK420BQ accuracy requirements. The 9DB1233 itself does not contribute to ppm error.

3 Driven by SRC output of main clock, PLL or Bypass mode.

©2019 Renesas Electronics Corporation
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Terminations

DIF Reference Clock

Common Recommendations for Differential Routing Dimension or Value Unit | Figure
L1 length, route as non-coupled 50ohm trace 0.5 max inch 1
L2 length, route as non-coupled 50ohm trace 0.2 max inch 1
L3 length, route as non-coupled 50ohm trace 0.2 max inch 1
Rs 33 ohm 1
Rt 49.9 ohm 1
Down Device Differential Routing
L4 length, route as coupled microstrip 100ohm differential trace |2 min to 16 max inch 1
L4 length, route as coupled stripline 100ohm differential trace 1.8 min to 14.4 max inch 1
Differential Routing to PCI Express Connector
L4 length, route as coupled microstrip 100ohm differential trace |0.25 to 14 max inch 2
L4 length, route as coupled stripline 100ohm differential trace 0.225 min to 12.6 max inch 2

Figure 1: Down Device Routing

HCSL Output Buffer Rt Rt

PCI Express
Down Device
REF_CLK Input

HCSL Output Buffer Rt Rt

|
|
|
SNETEDS
O e i
|
|
|

[
|
|
|
|
|

L—— =
PCI Express
Add-in Board
REF_CLK Input
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Alternative Termination for LVDS and other Common Differential Signals (figure 3)

Vdiff Vp-p Vem R1 R2 R3 R4 Note
0.45v 0.22v 1.08 33 150 100 100
0.58 0.28 0.6 33 78.7 137 100
0.80 0.40 0.6 33 78.7 none 100 ICS874003i-02 input compatible
0.60 0.3 1.2 33 174 140 100 Standard LVDS
R1a=R1b =R1
R2a = R2b = R2

Figure 3

HCSL Output Buffer

R2a

R2b

L3

Down Device
REF_CLK Input

Termination for Cable AC Coupled Application (figure 4)
Component Value Note
R5a, R5b 8.2K 5%
R6a, R6b 1K 5%
Cc 0.1 yF
Vem 0.350 wolts
Figure 4 3.3 Volts
A
R5a R5b
Cc
—>— L4
) )
Cc
Réa R6b

N —_aAY
N —_aAY

PCle Device
REF_CLK Input
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General SMBus Serial Interface Information

How to Write

= Controller (host) sends a start bit

= Controller (host) sends the write address

= IDT clock will acknowledge

= Controller (host) sends the beginning byte location = N
» DT clock will acknowledge

= Controller (host) sends the byte count = X

= DT clock will acknowledge

= Controller (host) starts sending Byte N through Byte N+X-1
= DT clock will acknowledge each byte one at a time

= Controller (host) sends a stop bit

Index Block Write Operation
Controller (Host) IDT (Slave/Receiver)
T | starT bit
Slave Address
WR WRite
ACK
Beginning Byte =N
ACK
Data Byte Count = X
ACK
Beginning Byte N
ACK
0 >
o) @ 0
0 © 0
0
Byte N+ X -1
ACK
P stoP bit

How to Read

Controller (host) will send a start bit

Controller (host) sends the write address

IDT clock will acknowledge

Controller (host) sends the beginning byte location = N
IDT clock will acknowledge

Controller (host) will send a separate start bit
Controller (host) sends the read address

IDT clock will acknowledge

IDT clock will send the data byte count = X

IDT clock sends Byte N+X-1

IDT clock sends Byte 0 through Byte X (if Xy was written to
Byte 8)

Controller (host) will need to acknowledge each byte
Controller (host) will send a not acknowledge bit
Controller (host) will send a stop bit

Index Block Read Operation
Controller (Host) IDT (Slave/Receiver)
T ‘ starT bit
Slave Address
WR WRite
ACK
Beginning Byte =N
ACK
RT Repeat starT
Slave Address
RD ReaD
ACK
Data Byte Count=X
ACK
Beginning Byte N
ACK
o 0
0 & 0
0 > 0
0
Byte N+ X -1
N Not acknowledge
P stoP bit

©2019 Renesas Electronics Corporation
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SMBus Table: Freq

uency Select Register

Byte 0 | Pin # Name Control Function Type 0 1 Default
Bit 7 - HIGH_BW# High or Low BW RW | High BW | Low BW | Latch
Bit 6 - BYPASS#/PLL Bypass (non-PLL Mode) or PLL Mode RW Bypass PLL Latch
Bit 5 - Reserved Reserved RW Reserved X
Bit 4 - Reserved Reserved RW Reserved X
Bit 3 - Reserved Reserved RW Reserved X
Bit 2 - Reserved Reserved RW Reserved 1
Bit 1 - Reserved Reserved RW Reserved 0
Bit 0 - Reserved Reserved RW Reserved 1
SMBus Table: Output Control Register

Byte 1 | Pin # Name Control Function Type 0 1 Default
Bit 7 43,42 DIF_7 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 6 38,37 DIF_6 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 5 27,28 DIF_5 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 4 22,23 DIF_4 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 3 19,20 DIF_3 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 2 14,15 DIF_2 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 1 11,12 DIF_1 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 0 6,7 DIF_0 Output Control (Disable = Hi-2) RW Disable Enable 1
SMBus Table: Output Control Register

Byte 2 | Pin # Name Control Function Type 0 1 Default
Bit 7 - Reserved Reserved RW Reserved 0
Bit 6 - Reserved Reserved RW Reserved 0
Bit 5 - Reserved Reserved RW Reserved 0
Bit 4 - Reserved Reserved RW Reserved 0
Bit 3 58,59 DIF_11 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 2 53,54 DIF_10 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 1 50,51 DIF_9 Output Control (Disable = Hi-2) RW Disable Enable 1
Bit 0 45,46 DIF_8 Output Control (Disable = Hi-2) RW Disable Enable 1
SMBus Table: Output Enable Readback

Byte 3 | Pin # Name Control Function Type 0 1 Default
Bit 7 43,42 OET7# OE# Pin Readback R Enabled | Disabled X
Bit 6 38,37 OEG6# OE# Pin Readback R Enabled | Disabled X
Bit 5 27,28 OES5# OE# Pin Readback R Enabled | Disabled X
Bit 4 22,23 OE4# OE# Pin Readback R Enabled | Disabled X
Bit 3 19,20 OE3# OE# Pin Readback R Enabled | Disabled X
Bit 2 14,15 OE2# OE# Pin Readback R Enabled | Disabled X
Bit 1 11,12 OE1# OE# Pin Readback R Enabled | Disabled X
Bit 0 6,7 OEO# OE# Pin Readback R Enabled | Disabled X
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RENESAS 9DB1233 Datasheet

SMBus Table: Output Enable Readback

Byte 4 |Pin# Name Control Function Type 0o | 1 Default
Bit 7 - Reserved Reserved R Reserved 0
Bit 6 - Reserved Reserved R Reserved 0
Bit 5 - Reserved Reserved R Reserved 0
Bit 4 - Reserved Reserved R Reserved 0
Bit 3 58,59 OE11# Output Control (Disable = Hi-2) R Enabled | Disabled X
Bit 2 53,54 OE10# Output Control (Disable = Hi-Z) R Enabled | Disabled X
Bit 1 50,51 OE9# Output Control (Disable = Hi-2) R Enabled | Disabled X
Bit 0 45,46 OES8# Output Control (Disable = Hi-2) R Enabled | Disabled X
Note: For an output to be enabled, BOTH the Output Enable Bit and the OE# pin must be enabled.

This means that the Output Enable Bit must be '1' and the corresponding OE# pin must be '0".
SMBus Table: Vendor & Revision ID Register

Byte 5 |Pin# Name Control Function Type 0 1 Default
Bit 7 - RID3 R - - 0
Bit 6 - RID2 R - - 0
Bit 5 - RID1 VENDOR ID R - - 0
Bit 4 - RIDO R - - 1
Bit 3 - VID3 R - - 0
Bit 2 - VID2 R - - 0
Bit 1 - VD1 REVISION ID = - - :
Bit 0 - VIDO R - - 0
SMBus Table: DEVICE ID

Byte 6 |Pin# Name | Control Function Type 0o | 1 Default
Bit 7 - Device ID 7 (MSB) RW 0
Bit 6 - Device ID 6 RwW 0
Bit 5 - Device ID 5 RwW 0
Bit 4 - Device ID 4 RwW . . 0
Bit 3 - Device ID 3 Rw | Devee Dis 0C Hex —
Bit 2 - Device ID 2 RwW 1
Bit 1 - Device ID 1 RW 0
Bit 0 - Device ID 0 RwW 0
SMBus Table: Byte Count Register

Byte 7 | Pin # Name Control Function Type 0 1 Default
Bit 7 - BC7 RwW - - 0
Bit 6 - BC6 RwW - - 0
Bit 5 - BC5 RwW - - 0
Bit 4 - BC4 Writing to this register configures how RW - - 0
Bit 3 - BC3 many bytes will be read back. RwW - - 0
Bit 2 - BC2 RwW - - 1
Bit 1 - BC1 RwW - - 1
Bit 0 - BCO RwW - - 1
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Package Outline Drawings

The package outline drawings are appended at the end of this document and are accessible from the link below. The package information
is the most current data available.

www.idt.com/us/en/document/psc/64-tssop-package-outline-drawing-610-mm-body-050mm-pitch-pag64d1

Marking Diagram

LOT
YYWWWY

9DB1233AGLF

was assembled.

Ordering Information

= Line 1 indicates the lot number.
= Line 2 indicates the following:
= ‘YY" is the last two digits of the year; “WW” is the work week number when the part

» Line 3 indicates the part number.

Orderable Part Number Package Carrier Type Temperature
9DB1233AGLF 6.10mm body, 64-TSSOP Tubes 0°to +70°C
9DB1233AGLFT 6.10mm body, 64-TSSOP Tape and Reel 0° to +70°C

“LF” after the package code denotes Pb-free configuration, RoHS compliant.

“A” is the device revision designator (will not correlate with the datasheet revision).

Revision History

Revision Date

Description of Change

December 17, 2019

= Updated Byte 5 and 6.

= Converted datasheet to updated template.

November 14, 2010

= Corrected Additive phase jitter calculation in PCle phase jitter table.

= Added footnotes 5 and 6 to this table.

= Changed 'PWD' to 'Default' in SMBus.

July 12, 2010 = Updated Electrical Tables.
= Move to Final.
July 7, 2010 Initial release.
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Notice

10.

1.
12.

(Note1)

(Note2)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Wwww.renesas.com

Trademarks

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

Contact Information

For further information on a product, technology, the most up-to-date version
of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2019 Renesas Electronics Corporation. All rights reserved.
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1. ALL DIMENSIONS ARE IN MILLIMETERS

Package Revision History

Date Created | Rev No. Description

July 18,2018 [ Rev 00 | Initial Release
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