1LENESAS

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS 032S890C
General Description Features/Benefits
The 932S890C is a main clock synthesizer chip for * Spread Spectrum; EMI reduction

SR5690/SR5670 AMD Servers. An SMBus interface allows . Outputs may be disabled via SMBUS, saves power

full control of the device. * External crystal load capacitors; maximum frequency

Recommended Application accuracy
SR5690/SR5670 AMD-based Servers Key Specifications
Output Features * CPU output cycle-to-cycle jitter <100ps

* SRC output cycle-to-cycle jitter <125ps

* |ow power differential outputs with integrated series
P P g * 48MHz output cycle-to-cycle jitter <130ps

resistors for Zo=50o0hm systems

« 4 -Differential 200MHz CPU pairs ¢ SIO output cycle-to-cycle jitter <150ps
« 2 - Differential 100MHz HT3 pairs * SRC output phase jitter <3.1ps rms (PCle Gen2)
« 14 - Differential PCle Gen2 SRC pairs * +/- 50ppm frequency accuracy on all clocks, assuming

REF is trimmed to 0 ppm)

1 - Differential non-spread SATA clock
2 - 48MHz USB clocks (180 degrees out of phase for EMI

Table 1: 932S890 Functionality

reduction) CPU | HTT | SRC | | REF | | Uss | DOT
¢ 2 - SIO clocks (selectable 48MHz or 24MHz). 180 MHz | MHz | MHz MHz MHz | MHz
degrees out of phase for EMI reduction 200.00 | 100.00 | 100.00 | 100.00 | 14.318 | 24/48 48.00 96.00
* 2-14.318MHz REF clock outputs
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* Indicates that pin has 120Kohm internal pullup resistor.
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

Pin Descriptions

PIN # PIN NAME PIN TYPE DESCRIPTION

1 VDDSATA 3.3 PWR Power supply for SATA core logic, nominal 3.3V

2 SATAC_LPRS ouT Cornplem(lent clock of low power differential SATA clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

3 |SATAT LPRS ouT Trug clock of low power differential SATA clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

4 |GNDSATA GND Ground pin for the SATA output

5 |cPUKGOC_LPRS ouT Complementaryl3|gnal.of low-power differential push-pull AMD Qreyhound clock with integrated series resistor.
(no 33 ohm series resistor needed and no 50 ohm pull down resistor needed)

6 CPUKGOT_LPRS ouT True S|glnal of Igw-power differential push-pull AMD Greyh ound" CPU clock with integrated series resistor(no 33
ohm series resistor needed and no 50 ohm pull down resistor needed)

7 |cPukGic LPRs ouT Complementary signal of. Iow-pgwer differential push-pull AMD Greyhounq CPU clock with integrated series
resistor. (no 33 ohm series resistor needed and no 50 ohm pull down resistor needed)

8 |CPUKGIT_LPRS ouT True 5|gr1al of I_ow—power differential push-pull AMD Greyr_wound CPU clock with integrated series resistor(no 33
ohm series resistor needed and no 50 ohm pull down resistor needed)

9 |VDDCPU_3.3 PWR Supply for CPU core and outputs, 3.3V nominal

10 |GNDCPU GND Ground pin for the CPU outputs

11 |CPUKG2C_LPRS ouT Complementary signal of Iow-pgwer differential push-pull AMD Greyhounq CPU clock with integrated series
resistor. (no 33 ohm series resistor needed and no 50 ohm pull down resistor needed)

12 |cPUKG2T_LPRS ouT True S|gr1al of Ipw-power differential push-pull AMD Greyhound CPU clock with integrated series resistor(no 33
ohm series resistor needed and no 50 _ohm pull down resistor needed)

13 |cPUKG3C_LPRS ouT Complementary signal of. Iow-pgwer differential push-pull AMD "GreyhounQ" CPU clock with integrated series
resistor. (no 33 ohm series resistor needed and no 50 ohm pull down resistor needed)

14 |cPUKGST LPRS ouT True 5|gr1al of IF)w-power differential push-pull AMD Greyhound CPU clock with integrated series resistor(no 33
ohm series resistor needed and no 50 ohm pull down resistor needed)
Open Drain 1/0. As an input it restores the PLL's to power up default state. As an output, this signal is driven low

15 |RESTORE# /o when the .|nterna| watchdog .hardv.vare timer faxpwes. It is cleared when the internal watchdog hardware timer is
reset ordisabled. The input is falling edge triggered.
0 = Restore Settings. 1 = normal operation.
Complementary signal of low-power differential push-pull Hypertransport 3 clock with integrated series resistor.

16 |HTTOC_LPRS out (no 50 ohm shunt resistor to GND and no 33 ohm series resistor needed)

17 |HTTOT LPRS ouT True S|gnf':1| of low-power differential push.-pull Hypertranspon 3 clock with integrated series resistor. (no 50 ohm
shunt resistor to GND and no 33 ohm series resistor needed)

18 |GNDHTT PWR Ground pin for the HTT outputs

19 |VDDHTT_3.3 PWR Supply for HTT clocks, nominal 3.3V.

20 |HTTiC_LPRS ouT Complementary S|gngl of low-power differential push-pull Hylpertranspon 3 clock with integrated series resistor.
(no 50 ohm shunt resistor to GND and no 33 ohm series resistor needed)

21 |HTTIT_LPRS ouT True S|gnf':1| of low-power differential push.-pull Hypertranspon 3 clock with integrated series resistor. (no 50 ohm
shunt resistor to GND and no 33 ohm series resistor needed)

22 |SMBCLK IN Clock pin of SMBus circuitry, 5V tolerant.

23 |SMBDAT 1/0 Data pin for SMBus circuitry, 5V tolerant.

24 X1 IN Crystal input, nominally 14.318MHz

25 X2 ouT Crystal output, nominally 14.318MHz

26 |VDDREF_3.3 PWR Ref, XTAL power supply, nominal 3.3V

27 |REFO ouT 14.318 MHz reference clock, 3.3V

28 |REF1 ouT 14.318 MHz reference clock, 3.3V

29 |GNDREF GND Ground pin for the REF outputs.

30 [GND48 GND Ground pin for the 48MHz outputs

31 |48MHz_0 ouT 48MHz clock output.

32 [48MHz_1 ouT 48 MHz clock output. (180 degrees out of phase with 48MHz_0)

33 [vDD48_3.3 PWR Power pin for the 48MHz and SIO outputs and core. 3.3V
Selectable 48MHz or 24MHz output/S1O Select Latched Input

34 |SIO_0_1.8/SIO_SEL 110 0 = 24MHz, 1 = 48MHz.
Selectable 48MHz or 24MHz output. (180 out of phase with SIO 0. Selected by SIO latched input.

35 [S10_1_138 ouT 0 =24MHz, 1 = 48MHz.

36 |GNDSIO GND Ground pin for the SIO outputs
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

Pin Descriptions (cont.)

PIN # PIN TYPE DESCRIPTION

37 |sRcoc_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

38 |SRCOT LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

39 [SRCIC_LPRS ouT Cornplemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

40 |SRCIT_LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

41 |VDDSRC_3.3 PWR Supply for SRC core and outputs, 3.3V nominal

42 |GNDSRC GND Ground pin for the SRC outputs

43 |SRC2C_LPRS ouT Cor_nplemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

44 |SRC2T LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

45 |SRC3C_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

46 |SRC3T LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

47 |srcac_LPRs ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

48 |SRCAT LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

49 [GNDSRC GND Ground pin for the SRC outputs

50 |VDDSRC_3.3 PWR Supply for SRC core and outputs, 3.3V nominal

51 |SRC5C_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

52 |sRcsT LPRs ouT Tru.e clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

53 |SRCEC_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

54 |SRC6T_LPRS ouT Tru.e clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

55 |SRC7C_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

56 |SRC7T LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

57 |SRcsc_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

58 |SRCST LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

59 [VDDSRC_3.3 PWR Supply for SRC core and outputs, 3.3V nominal

60 [GNDSRC GND Ground pin for the SRC outputs

61 |SRCOC_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

62 |SRCOT LPRS ouT Tru.e clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

63 |SRC10C_LPRS ouT Cor_nplemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

64 |SRC10T_LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

65 |SRC11C_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

66 |SRC11T_LPRS ouT Trug clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

67 [GNDSRC GND Ground pin for the SRC outputs

68 [VDDSRC_3.3 PWR Supply for SRC core and outputs, 3.3V nominal

69 |SRC12C_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

70 |sRci2T LPRs ouT Tru.e clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)

71 |srcisc_LPRS ouT Complemgnt clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm
series resistor needed)

72 |sSRc13T_LPRs ouT Tru.e clock of low power differential SRC clock pair. (no 50 ohm shunt resistor to GND and no 33 ohm series
resistor needed)
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

Block Diagram

REF(1:0)
>
CPU(3:0)
) CPU PLL >
SScapable HTT100(1:0)
-
SRC PLL SRC(13:0)
I SS capable ==
1GHz
X1
X.2 14.3M
XTAL OSC
SATA
SATA PLL
—>
1GHz >
48M(1:0)
L USB43/SIO PLL SI0(1:0)
>
RESTORE#
—>
DIFFERENTIAL
SIO_SEL LoGic E——
—_— SINGLE-ENDED
—>
9325890 Power Hookup Table 2: I0_Vout select table
Pin Number D inti B5b2 B5b1 B5b0 [ I0_Vout
VDD GND escription 0 0 o | oav
1 4 SATAPLL and output 0 0 1 0.4V
9 10 CPU PLL and outputs 0 1 0 0.5V
19 18 HTT outputs 0 1 1 0.6V
26 29 XTAL Osc and REF outputs 1 0 0 0.7V
33 30 48MHz PLL and Outputs 1 0 1 0.8V
33 36 SIO Outputs 1 1 0 0.9V
41, 50, 59,(42, 49, 60, 1 1 1 1.0V
68 67 SRC PLL and Outputs
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932S890C
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CPU Frequency Selection Table

CPU FS4 CPU FS3
Byte 3, Byte3, | CPUFS2| CPUFS1 |CPUFS0| CPU HTT s
Line bit 4 bit 3 Byte3, Byte3, Byte3, Speed | Speed p:/e ad
(Spread (DN/CTR bit2 bit1 bit0 (MHz) | (MH2) °
Enable) Spread)
0 0 0 0 0 0 184.47 | 92.24
1 0 0 0 0 1 188.24 | 94.12
2 0 0 0 1 0 192.08 | 96.04
3 0 0 0 1 1 196.00 | 98.00 SS OFF
4 0 0 1 0 0 200.00 [ 100.00 0%
5 0 0 1 0 1 204.00 | 102.00
6 0 0 1 1 0 208.08 | 104.04
7 0 0 1 1 1 212.24 | 106.12
8 0 1 0 0 0 184.47 | 92.24
9 0 1 0 0 1 188.24 | 94.12
10 0 1 0 1 0 192.08 | 96.04
11 0 1 0 1 1 196.00 | 98.00 SS OFF
12 0 1 1 0 0 200.00 | 100.00 0%
13 0 1 1 0 1 204.00 [ 102.00
14 0 1 1 1 0 208.08 | 104.04
15 0 1 1 1 1 212.24 | 106.12
16 1 0 0 0 0 184.47 | 92.24
17 1 0 0 0 1 188.24 | 94.12
18 1 0 0 1 0 192.08 | 96.04
19 1 0 0 1 1 196.00 | 98.00 SIEIC?)I\E/YA'\EJ)'
20 1 0 1 0 0 200.00 | 100.00 0.5%
21 1 0 1 0 1 204.00 [ 102.00 '
22 1 0 1 1 0 208.08 [ 104.04
23 1 0 1 1 1 212.24 | 106.12
24 1 1 0 0 0 184.47 | 92.24
25 1 1 0 0 1 18824 | 94.12
ol i : i T Tisec0 | gs05] OENTER
28 1 1 1 0 0 | 200.00 | 100.00 ET-(F;E?;
29 1 1 1 0 1 204.00 | 102.00 '
30 1 1 1 1 0 208.08 [ 104.04
31 1 1 1 1 1 212.24 | 106.12
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932S890C
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SRC Frequency Selection Table

SRC FS4 | SRC FS3
Byte 4, Byte 4, SRC FS2 | SRC FS1 | SRC FSO
bit 4 bit3 Byte4, | Byted, | Bytea4, (?n?-li) S!;:d
(Spread | DWN/CTR | bit2 bit1 bito
Line] Enable) Spread)
0 0 0 0 0 0 92.24
1 0 0 0 0 1 94.12
2 0 0 0 1 0 96.04
3 0 0 0 1 1 98.00 | SS OFF
4 0 0 1 0 0 100.00 0%
5 0 0 1 0 1 102.00
6 0 0 1 1 0 104.04
7 0 0 1 1 1 106.12
8 0 7 0 0 0 9.4
9 0 1 0 0 1 94.12
10 0 1 0 1 0 96.04
11 0 1 0 1 1 98.00 | SSOFF
12 0 1 1 0 0 100.00 0%
13 0 1 1 0 1 102.00
14 0 1 1 1 0 104.04
15 0 1 1 1 1 106.12
16 1 0 0 0 0 92.24
17 1 0 0 0 1 94.12
oo e 1o =i oom
20 1 0 1 0 0 10000 |~
21 1 0 1 0 1 102.00 '
22 1 0 1 1 0 104.04
23 1 0 1 1 1 106.12
24 1 1 0 0 0 92.24
25 1 1 0 0 1 94.12
e e e s s 12 A
o 1 T B X A
29 1 1 1 0 1 102.00 '
30 1 1 1 1 0 104.04
31 1 1 1 1 1 106.12
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

Absolute Maximum Ratings

Stresses above the ratings listed below can cause permanent damage to the 9325890C. These ratings, which are standard
values for IDT commercially rated parts, are stress ratings only. Functional operation of the device at these or any other
conditions above those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods can affect product reliability. Electrical parameters are guaranteed only over
the recommended operating temperature range.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS [ Notes
3.3V Core Supply Voltage VD Dxxx - 3.3 GND + 3.9V \ 1
Storage Temperature Ts - -65 150 ‘C 1
Ambient Operating Temp Tambient - 0 70 °C 1
Case Temperature Tcase - 115 °C 1
Input ESD protection HBM ESD prot - 2000 \Y 1

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

Electrical Characteristics—Input/Supply/Common Output Parameters

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS | Notes
3.3V Core Supply Voltage VD Dxxx - 3.135 3.3 3.465 V 1
Input High Voltage Vin VDD = 3.3V +/-5% 2 Vpop+ 0.3 Vv 1
Input Low Voltage Vi VDD = 3.3V +/-5% Vgs-0.3 0.8 \" 1
Input High Current I Vin = Vbp -5 5 uA 1
V,y =0 V; Inputs with no pull-u
Iy IN p! . p p 5 UA ]
resistors
Input Low Current -
Vin = 0V; Inputs with pull-up
e i -200 uA 1
resistors
Operating Current lops 0P all outputs driven 250 mA 1
Input Frequency Fi VDD = 3.3V +/-5% 14.31818 MHz 2
Pin Inductance Lpin 7 nH 1
Cn Logic Inputs 5 oF 1
Input Capacitance Cour Output pin capacitance 6 pF 1
Cinx X1 & X2 pins 5 pF 1
Clk Stabilization Tstas From VDD Power-Up to 1st clock 1.8 ms 1
Modulation Frequency Triangular Modulation 30 33 kHz 1
SMBus Voltage V bosme 27 5.5 Vv 1
Low-level Output Voltage VOLSMB @ IPULLUP 04 \ 1
Current sinking at | 4 8 A ’
Vo =04V PULLUPSMB m
SMBCLK/SMBDAT (Max VIL - 0.15) to
Clock/Data Rise Time Trswe (Min VIH + 0.15) 1000 ns !
SMBCLK/SMBDAT T (Min VIH + 0.15) to 300 ns 1
Clock/Data Fall Time FSMB (Max VIL -0.15)

*TA=0 -70°C; Supply Voltage VDD = 3.3 V +/-5%
'Guaranteed by design and characterization, not 100% tested in production.

2Input frequency should be measured at the REF pin and tuned to ideal 14.31818MHz to meet ppm frequency accuracy on PLL outputs.
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

AC Electrical Characteristics—Low-Power DIF Outputs: CPUKG and HTT

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS [ NOTES
Crossing Point Variation AVcross Single-ended Measurement 140 mV 1,25
CPU Frequency
f
(HTT = 1/2 of CPU Frequency) cPU Spread Specturm On 198.8 200 MHz 1,3
Long Term Accuracy ppm Spread Specturm Off -50 +50 ppm 1,11
Rising Edge Slew Rate Srise Differential Measurement 05 10 Vins 14
Falling Edge Slew Rate SFaLL Differential Measurement 0.5 10 Vins 1,4
Slew Rate Variation tsLvar Single-ended Measurement 20 % 1
CPU, DIF HTT Jitter - Cydle to CPUJgc Differential Measurement 150 ps 1,6
Cycle
Accumulated Jitter tiacc See Notes 1 ns 1,7
Peak to Peak Differential _ .
Voltage Voek-pk) Differential Measurement 400 2400 mV 1,8
Differential Voltage Vp Differential Measurement 200 1200 mV 1,9
Duty Cycle Dcve Differential Measurement 45 55 % 1
Amplitude Variation AV p Change in VpDCcycle to cycle -75 75 mV 1,10
CPU[3:0] Skew CPUgkewso Differential Measurement 200 ps 1
HTT[1:0] Skew HTT skewo Differential Measurement 100 ps 1

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

2Single-ended measurement at crossing point. Value is maximum — minimum over all time. DC value of common mode is not
important due to the blocking cap.

8 Minimum Frequency is a result of 0.5% down spread spectrum

* Differential measurement through the range of +100 mV, differential signal must remain monotonic and within slew rate spec
when crossing through this region.

®Defined as the total variation of all crossing voltages of CLK rising and CLK# falling. Matching applies to rising edge rate of

CLK and falling edge of CLK#. It is measured using a +/-75mV window centered on the average cross point where CLK meets
CLK#.

® Max difference of teveLe between any two adjacent cycles.
7 Accumulated tjc overa 10 us time period, measured with JIT2 TIE at 50ps interval.
8 VD(PK-PK) is the overall magnitud e of the differential signal.

o VD(min) is the amplitude of the ring-back differential measurement, guaranteed by design, that ring-back will not cross 0V VD.
VD(max) is the largest amplitude allowed.

' The difference in magnitude of two adjacent VD_DC measurements. VD_DC is the stable post overshoot and ring-back part of
the signal.

" All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 14.31818MHz
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932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

AC Electrical Characteristics—Low-Power DIF Outputs: SRC, SATA

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | NOTES
SRC/SATA Frequency fsrc_saTaA Spread Specturm Off 100 MHz 1,6
Long Term Accuracy ppm Spread Specturm Off -50 +50 ppm 1,6
Rising Edge Slew Rate tsir Differential Measurement 25 8 Vins 1,2
Falling Edge Slew Rate tem Differential Measurement 25 8 Vins 1,2
Slew Rate Variation tsivar Single-ended Measurement 20 % 1
Maximum Output Voltage VHigH Include s overshoot 1150 mV 1
Minimum Output Voltage Viow Includes undershoot -300 mV 1
Differential Voltage Swing Vswina Differential Measurement 300 mV 1
Crossing Point Voltage Vxags Single-ended Measurement 300 550 mV 1,34
Crossing Point Variation VxaBSVAR Single-ended Measurement 140 mV 1,35
Duty Cycle Dcve Differential Measurement 45 55 % 1
Jitter - Cycle to Cycle SRCJczc Differential Measurement 125 ps 1
SRC[13:0] Skew Even Outputs | SRCsxew Differential Measurement 200 ps 18
SRC[13:0] Skew Odd Outputs | SRCskew o Differential Measurement 200 ps 18
SRC[13:0] Even to Odd Skew | SRCskew Differential Measurement 1275 1375 1475 ps 1,8
P%'.eﬁezl 1MS|_':’ZG)CS 40 86 ps 1,7
PCle Gen 2 (8-16 MHz, 5-16 MHz)
Lo-band content 1.6 3 ps rms 1,7
Jitter, Phase Yiphasesrc (10kHz to 1.5MH2)
PCle Gen 2 (8-16 MHz, 5-16 MHz)
Hi-band content 2.6 3.1 ps rms 1,7
(1.5MHz to Nyquist)

'Guaranteed by design and characterization, not 100% tested in production.
2 Slew rate measured through Vswing centered around differential zero

8 Vxabs is defined as the voltage where CLK = CLK#

4 Only applies to the differential rising edge (CLK rising and CLK# falling)

®Defined as the total variation of all crossing voltages of CLK rising and CLK# falling. Matching applies to rising edge rate of
CLK and falling edge of CLK#. It is measured using a +/-75mV window centered on the average cross point where CLK meets
CLK#.

e Al Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 14.31818MHz

7 Applicable to all SRC outputs. See http/Awww pcisig.com for complete specs. Guaranteed by design and characterization, not
tested in production.

8SRC outputs are divided into two banks, odd and even. The odd bank skew window is 200 ps. The even bank skew window is
200ps. The skew between the even and odd banks is intentionally set at 1375ps.
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Electrical Characteristics—-USB - 48MHz, SIO 48/24MHz

PARAMETER SYMBOL CONDITIONS* MIN TYP MAX UNITS [ NOTES
Long Accuracy ppm see Tperiod min-max values -50 +50 ppm 1,2
Clock period Treriod USB output nominal 20.702 | 20.833 20.964 ns 35
Clock Low Time TLow Measure from < 0.6V 9.375 11.458 ns 3
Clock High Time ThicH Measure from > 2.0V 9.375 11.458 ns 3
VoL = 20% of Voh, 1
Rise Time t, uss Vou = 80%o0f Voh 05 3 ns
VoL = 20% of Voh, ]
Fall Time t uss Von = 80%o0f Voh 05 3 ns
Output High Voltage Vonuss lon =-1 mA 24 Vv 1,3
Output Low Voltage VoLuss loo =1 mA 04 Vv 1,3
Output High Voltage Vomsio lop =-02 mA 18 2 22 \Y 1,4
Output Low Voltage Voisio lor =0.2 mA 04 Vv 14
Duty Cycle deveuss Vi=15V 45 55 % 1,3
Skew tskew Vr=15V 250 ps 1
Jitter, Cycle to cycle ticvc-cve Vi=15V 130 ps 1,3

*TA=0-70°C; Supply Voltage VDD = 3.3 V +/-5%

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

% DT recommended and/or chipset vendor layout guidelines must be followed to meet this specification
SApplies to USB outputs only

“Applies to SIO outputs only

°S10 24MHz outputs are 1/2 of USB48MHz frequency (twice the period). Includes cycle to cycle jitter.

Electrical Characteristics—REF-14.318MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | Notes

Long Accuracy ppm see Tperiod min-max values -50 +50 ppm 1,2

Long Term Jitter fiur @ 1us 500 ps 12

Clock period Treriop 14.318MHz output nominal 69.6378 | 69.8413 70.0448 ns 2,3
Clock Low Time Tiow Measure from V; = 50% 2 ns 2
Clock High Time TricH Measure from V1 = 50% 2 ns 2
Output High Voltage VoH lon=-1mA 24 2.8 33 \ 1
Output Low Voltage VoL loo =1 mA 0 04 \ 1
Rise Time ta Vo =20% of Vo, 15 ns 1

Vou = 80%o0f Vo
Vo|_ =20% of VOH;

Fall Time tr Voy = 80%0f Vg, 15 ns 1
Skew tskew Measure from V1= 50% 250 ps 1

Duty Cycle diy V1= Vow2 45 55 % 1
Jitter, Cycle to Cycle tevecve Measure from V= 50% 200 ps 1

Measure from V; = 50% (0.9V)

Jitter, P eak to Peak tipk-Pk i
tipk-pk =[Iticy c-cyemax! + Iticyc-cyeminly2

200 ps 1

*TA =0 -70°C; Supply Voltage VDD = 3.3 V +/-5%
'Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 14.31818MHz

®Includes cycle to cycle jitter.
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Clock Periods-Differential Outputs with Spread Spectrum Enabled

Measurement Window 1Clock 1us 0.1s 0.1s 0.1s 1us 1 Clock
Symbol Lg- -SSC -ppm error Oppm + ppm error +SSC Lg+
Abscflute Short-term | Long-Term Period Long-Term | Shor-term Period
Period Average Average Average Average
Definition m— — —
Minimum Minimum Minimum
Absolute Absolute Absolute Nominal Maxim um Maximum | Maximum
Period Period Period Units | Notes
Signal Name HTT/SRC 100 9.87456 9.99956 10.02456 10.02506 10.02556 10.05056 10.17556 ns 1,2
CPU 200 4.84978 4.99978 5.01228 5.01253 5.01278 5.02528 5.17528 ns 1,2
Clock Periods—Differential Outputs with Spread Spectrum Disabled
Measurement Window 1Clock 1us 0.1s 0.1s 0.1s 1us 1Clock
Symbol Lg- -SSC -ppm error Oppm + ppm error +SSC Lg+
Absctlute Short-term | Long-Term Period Long-Term | Short-term Period
Period Average Average Average Average
Definition
Minimum Minimum Minimum
Absolute Absolute Absolute Nominal Maxim um Maximum | Maximum
Period Period Period Units | Notes
SRC 100 9.87450 9.99950 10.00000 10.00050 10.12550 ns 1,2
Signal Name SATA 100 9.87450 9.99950 10.00000 10.00050 10.12550 ns 1,2
CPU 200 4.84975 499975 5.00000 5.00025 5.15025 ns 1,2
'Guaranteed by design and characterization, not 100% tested in production.
2 All Long Term Accuracy and Clock Period specifications are guaranteed assuming that REFOUT is at 14.31818MHz
IDT® RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS 11 932S890C

REV D 052011

© 2019 Renesas Electronics Corporation




932S890C

RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

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
IDT clock will acknowledge

Controller (host) sends the byte count = X

IDT clock will acknowledge

Controller (host) starts sending Byte N through Byte
N+X-1

IDT 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 | starTbit
Slave Address
WR WRite
ACK
Beginning Byte = N
| ACK
Data Byte Count = X
| ACK
Beginning Byte N
ACK
o x
0 z 0
0 ® 0
)
Byte N + X - 1
ACK
P stoP bit
Read Address Write Address
D3h) D2(h)

IDT® RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS

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 X(4) 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 | staTbit
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 x 0
(0]
Byte N + X - 1
N Not acknowledge
P stoP bit
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SMBus Table: Output Enable Control Register

|Byte 0 Name Description Type 0 1 Default
Bit 7 HTT1_OE Output Enable RW Low/Low Enabled 1
Bit 6 HTTO_OE Output Enable RW Low/Low Enabled 1
Bit 5 REFO0_OE Qutput Enable RW Low Enabled 1
Bit 4 REF1_OE OQutput Enable RW Low Enabled 1
Bit 3 SIO_0 OE Output Enable RW Hi-Z Enabled 1
Bit 2 SIO_1 OE Qutput Enable RW Low Enabled 1
Bit 1 48MHz_1_OE Output Enable RwW Low Enabled 1
Bit 0 48MHz_0_OE Output Enable RW Low Enabled 1
SMBus Table:Output Enable Control Register
| Byte 1 Name Control Function Type 0 1 Default
Bit 7 SRC13_OE Output Enable RW Low/Low Enabled 1
Bit 6 SRC12_OE Output Enable RW Low/Low Enabled 1
Bit 5 SRC11_OE Qutput Enable RW Low/Low Enabled 1
Bit 4 SRC10_OE Output Enable RW Low/Low Enabled 1
Bit 3 SRC9_OE Output Enable RW Low/Low Enabled 1
Bit 2 SRC8_OE Output Enable RW Low/Low Enabled 1
Bit 1 SRC7_OE Output Enable RW Low/Low Enabled 1
Bit 0 SRC6_OE Output Enable RW Low/Low Enabled 1
SMBus Table: Output Enable Control Register
| Byte 2 Name - Control F_unction Type 0 - 1 Default
Bit 7 SRC5_OE Output Enable RW Low/Low Enabled 1
Bit 6 SRC4_OE Output Enable RW Low/Low Enabled 1
Bit 5 SRC3_OE Qutput Enable RW Low/Low Enabled 1
Bit 4 SRC2_OE Output Enable RW Low/Low Enabled 1
Bit 3 SRC1_OE Output Enable RW Low/Low Enabled 1
Bit 2 SRCO0_OE Output Enable RW Low/Low Enabled 1
Bit 1 SATA_OE Output Enable RW Low/Low Enabled 1
Bit 0 CPUO_OE Output Enable RW Low/Low Enabled 1
SMBus Table: CPU/HTT Frequency and Output Enable Contirol Register
| Byte 3 Name Control Function Type 0 1 Default
Bit 7 CPU3_OE Output enable RW Low/Low Enabled 1
Bit 6 CPU2_OE Output enable RW Low/Low Enabled 1
Bit 5 CPU1_OE Qutput enable RW Low/Low Enabled 1
Bit 4 CPU SS Enable Spread Enable RW SS Off SSOn 0
Bit 3 CPU Spread Type Down or Center Spread RW 0.5% Down Spread 0'5%(3/68122_)3[;"8% 0
Bit 2 CPU_FS2 CPU Frequency Select RW See CPU Frequency Select Table 1
. Default value corresponds to 200MHz.
Blt 1 CPU_FS1 CPU Frequency Select RW Note that HTT frequency tracks the CPU frequency 0
Bit 0 CPU_FS0 CPU Frequency Select LSB | RW and is equal to 1/2 for CPU. 0
SMBus Table: SRC Frequency Control Register
| Byte 4 Name | Control Function | Type| 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 SRC SS Enable Spread Enable RW SS Off SSOn 0
Bit 3 SRC Spread Type Down or Center Spread RW 0.5% Down Spread 0.5% Center Spread 0
B!t 2 SRC_FS2 SRC Frequency Select RW See SRC Frequency Select Table !
Bit 1 SRC_FS1 SRC Frequency Select RW Default Corresponds to 100MHz 0
Bit 0 SRC_FS0 SRC Frequency Select LSB | RW 0
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SMBus Table: N-Step Select and SIO Readback Register

| Byte 5 Name Control Function Type 0 1 Default
Bit 7 SIO_SEL Selects 24MHz or 48 MHz R 24MHz 48MHz Latch
Bit 6 CPU M/N En CPU PLL M/N Prog. Enable | RW M/N Prog. Disabled M/N Prog. Enabled 0
Bit 5 SRC M/N En SRC M/N Prog.Enable RW M/N Prog. Disabled M/N Prog. Enabled 0
Bit 4 Test Sel Selects Test Mode RW Normal mode All ouputs are REF/N 0
Bit 3 Reserved 0
e | ovoure | POBTEEETET [aw 1
Bit 1 I0_VOUT1 10 Output Voltage Select | RW See T?SLGf :l:”:/glg Ss\f)'ecuon 0
. 10 Output Voltage Select ’
Bit 0 10_VOUTO (Least Significant Bit) RW !
SMBus Table: Byte Count Register
|Byte 6 Name | Control Function | Type| 0 1 Default
Bit 7 Reserved 0
Bit 6 Reserved 0
Bit 5 BC5 Byte Count bit 5 (MSB) RW 0
Bit 4 BC4 Byte Count bit 4 RW 0
Bit 3 BC3 Byte Count bit 3 Rw | Determines the number of bytes that are read back 1
Bit 2 BC2 Byte Count bit 2 RW from the device. Default is 08 hex. 0
Bit 1 BC1 Byte Count bit 1 RW 0
Bit 0 BCO Byte Count bit 0 (LSB) RW 0
SMBus Table: Device ID register
| Byte 7 Name Control Function Type 0 1 Default
Bit 7 Device ID7 R X
Bit 6 Device ID6 R X
Bit 5 Device ID5 R X
Bit 4 Device D4 Device ID R 89 hex for 9325820 X
Bit 3 Device ID3 R X
Bit 2 Device ID2 R X
Bit 1 Device ID1 R X
Bit 0 Device IDO R X
SMBus Table: Vendor & Revision ID Register
|Byte 8 Name Control Function Type 0 | 1 Default
:!: Z g:gg 2 Rev A = 0000 X
! REVISION ID Rev B = 0001 X
Bit 5 RID1 R Rev C = 0010 X
Bit 4 RIDO R B X
Bit 3 VID3 R - - 0
Bit 2 VID2 R - - 0
Bit 1 VID VENDOR D R : : 0
Bit 0 VIDO R - - 1
SMBus Table: WatchDog Timer Control Register
| Byte 9 Name Control Function Type 0 1 Default
Disable and Reload Hartd
Bit 7 HWD_EN Watchdog Hard Alarm Enable| RW | Alarm Timer, Clear WD Enable Timer 0
Hard status bit.
Bit 6 SWD_EN Watchdog Soft Alarm Enable | RW Disable Enable 0
Bit 5 WD Hard Status WD Hard Alarm Status R Normal Alarm X
Bit 4 WD Soft Status WD Soft Alarm Status R Normal Alarm X
Bit 3 WDTCH Watch Dogc‘:)':trrrng'me base | gy 290ms Base 1160ms Base 0
Bit 2 HWD2 WD Hard Alarm Timer Bit2 | RW | These bits represent the number of Watch Dog Time 1
Bit 1 HWD1 WD Hard Alam Timer Bit 1 | RW | Base Units that pass before the Watch Alarm expires. 1
Bit 0 HWDO WD Hard Alam Timer Bit0 | RW Default is 7 X 290ms = 2s.
IDT® RD890 SYSTEM CLOCK FOR AMD-BASED SERVERS 14 932S890C REV D 052011
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SMBus Table: WD Timer Safe Frequency Control Register

IByte 10 Name Control Function Type 0 | 1 Default
Bit 7 SWD2 WD Soft Alarm Timer Bit2 | RW [ These bits represent the number of Watch Dog Time 1
Bit 6 SWD1 WD Soft Alarm Timer Bit 1 RW | Base Units that pass before the Watch Alarm expires. 1
Bit 5 SWDO WD Soft Alarm Timer Bit 0 RW Default is 7 X 290ms = 2s. 1
Bit 4 WD SF4 RW [These bits configure the safe frequency that the device| 0
Bit 3 WD SF3 Watch Dog Hard Alam Safe RW retums to if the Watchdog Hardware Timer expires. 0
Bit 2 WD SF2 Freq Programming bits RW The value show here corresponds to the power up 1
Bit 1 WD SF1 RW [default of the device. See the various Frequency Select 0
Bit 0 WD SFO RW Tables for the exact frequencies. 0
SMBus Table: CPU PLL Frequency Control Register
|Byte 11 Name Control Function Type 0 | 1 Default
Bit 7 N Div2 N Divider Prog bit 2 RW X
Bit 6 N Div1 N Divider Prog bit 1 RW X
Bit 5 M Div5 RW | The decimal representation of M and N Divider in Byte X
Bit 4 M Div4 RW |16 and 17 will configure the VCO frequency. Default at X
Bit 3 M Div3 L . . RW power up = Byte 3 Rom table. See M/N Caculation X
Bit 2 M Div2 M Divider Programming bits 1=z Tables for VCO frequency formulas. X
Bit 1 M Div1 RW X
Bit 0 M DivO RW X
SMBus Table: CPU PLL Frequency Control Register
|Byte 12 Name Control Function Type 0 | 1 Default
Bit 7 N Div10 RW X
Bit 6 N Div9 RW X
Bit 5 N Div8 RW | The decimal representation of M and N Divider in Byte X
Bit 4 N Div7 N Divider Programming RW |16 and 17 will configure the VCO frequency. Default at X
Bit 3 N Div6 b(10:3) RW power up = Byte 3 Rom table. See M/N Caculation X
Bit 2 N Div5 RW Tables for VCO frequency formulas. X
Bit 1 N Div4 RW X
Bit 0 N Div3 RW X
SMBus Table: CPU PLL Spread Spectrum Control Register
|Byte 13 Name Control Function Type 0 1 Default
Bit 7 SSP7 RW X
Bit 6 SSP6 RW X
Bit 5 SSP5 RW X
Bit 4 SSP4 Spread Spectrum RW These bits set the CPU spread pecentage.Please X
Bit 3 SSP3 Programming b(7:0) RW contact IDT for the appropriate values. X
Bit 2 SSP2 RW X
Bit 1 SSP1 RW X
Bit 0 SSPO RW X
SMBus Table: CPU PLL Spread Spectrum Control Register
| Byte 14 Name Control Function Type 0 1 Default
Bit 7 SSP15 RW X
Bit 6 SSP14 RW X
Bit 5 SSP13 RW X
Bit 4 SSP12 Spread Spectrum RW These bits set the CPU spread pecentage.Please X
Bit 3 SSP11 Programming b(15:8) RW contact IDT for the appropriate values. X
Bit 2 SSP10 RW X
Bit 1 SSP9 RW X
Bit 0 SSP8 RW X

Note: If CLKREQA and CLKREQB are both selected to control an output, the control condition is an OR function. CLKREQA# =0
OR CLKREQB =0 results in the controlled output running.
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SMBUS Table: SRC Freq

uency Control Register

IByte 15 Name Control Function Type 0 | 1 Default
Bit 7 N Div2 N Divider Prog bit 2 RW X
Bit 6 N Div1 N Divider Prog bit 1 RW X
g':z m B!VS Ew The decimal representation of M and N Divider in Byte §
B:t 3 M D:Xg M Divider Programming AW 15 and 16 cgnfigure the SRC VCO frequency. See X
Bit 2 M Divo bit (5:0) RW M/N Caculation Tables for VCO frequency formulas. X
Bit 1 M Div1 RW X
Bit 0 M DivO RW X
SMBUS Table: SRC Frequency Control Register
|Byte 16 Name Control Function Type 0 1 Default
Bit 7 N Div10 RW X
Bit 6 N Div9 RW X
B!t 5 N D!v8 N Divider Programming RW The decimal representation of M and N Divider in Byte X
B!t 4 N D!V7 Byte16 bit(7:0) and Byte15 RW 15 and 16 configure the SRC VCO frequency. See X
Bit 3 N Divé bit(7:6) RW M/N Caculation Tables for VCO frequency formulas X
Bit 2 N Div5 ’ RW ' X
Bit 1 N Div4 RW X
Bit 0 N Div3 RW X
SMBUS Table: SRC Spread Spectrum Control Register
|Byte 17 Name Control Function Type 0 1 Default
Bit 7 SSP7 RW X
Bit 6 SSP6 RW X
Bit 5 SSP5 RW X
Bit 4 SSP4 Spread Spectrum RW These bits set the SRC spread pecentages.Please X
Bit 3 SSP3 Programming bit(7:0) RW contact IDT for the appropriate values. X
Bit 2 SSP2 RW X
Bit 1 SSP1 RW X
Bit 0 SSPO RW X
SMBUS Table: SRC Spread Spectrum Control Register
| Byte 18 Name Control Function Type 0 1 Default
Bit 7 SSP15 RW X
Bit 6 SSP14 RW X
Bit 5 SSP13 RW X
Bit 4 SSP12 Spread Spectrum RW These bits set the SRC spread pecentages.Please X
Bit 3 SSP11 Programming bit(15:8) RW contact IDT for the appropriate values. X
Bit 2 SSP10 RW X
Bit 1 SSP9 RW X
Bit 0 SSP8 RW X
SMBus Table: SRC N Divider Control Register
IByte 19 Name Control Function Type 0 | 1 Default
Bit 7 SRC NDiv0 LSB N Divider Programming | RW N Divider LSB (bit 0) for SRC M/N programming. X
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 Reserved 0
Bit 2 Reserved 0
Bit 1 Reserved 0
Bit 0 Reserved 0
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SMBUS Table: CPU Output Divider Register

IByte 20 Name Control Function Type 0 | 1 Default
Bit 7 CPU NDiv0 LSB N Divider Programming | RW Byte 20 has the N Divider LSB (bit 0) for CPU M/N X
Bit 6 Reserved 0
Bit 5 Reserved 0
Bit 4 Reserved 0
Bit 3 CPUDiv3 RW 0000:/2 ; 0100:/4 1000:/8 ; 1100:/16 X
Bit 2 CPUDiv2 CPU Divider Ratio RW 0001:/3 ; 0101:/6 1001:/12; 1101:/24 X
Bit 1 CPUDiv1 Programming Bits RW 0010:/5; 0110:/10 1010:/20 ; 1110:/40 X
Bit 0 CPUDiv0 RW 0011:/9; 0111:/18 1011:/36; 1111:/72 X

Bytes 21 to 63 Are Reserved

CPU, SRC and PCI Divider Ratios

Div(3:0)] 0000 0001 0010 0011 0100 0101 0110 J0111[1000|1001)1010{1011[1100|1101}1110f{1111
Divider 2 3 5 15 4 6 10 30 8 12 | 20 | 60 | 16 | 24 | 40 | 120
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Drive Strength and Terminations
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S D DB SC BB B DB BE S BB DD
Drive Rs(ohm)| CL(pF) | Pin Type 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 Pin Type | CL(pF) [ Rs(ohm)
Vdd Vdd Vdd PWR VDDSATA_3.3[1 54]SRC6T_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT SATAC_LPRS|2 53|SRC6C_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouUT SATAT_LPRS|3 52]SRC5T_LPRS ouT 2pF 0ohm
Ground | Ground |Ground| GND GNDSATA|4 51]SRC5C_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT CPUKGOC_LPRS|5 50]VDDSRC_3.3 PWR Vdd Vdd
N/A 0 ohm 2pF ouT CPUKGOT_LPRS|6 49]GNDSRC GND | Ground| Ground
N/A 0 ohm 2pF ouT CPUKG1C_LPRS|7 48|SRC4T_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT CPUKG1T_LPRS|8 47]SRC4C_LPRS ouT 2pF 0ohm
Vdd Vdd Vdd PWR VDDCPU_3.3|9 46]SRC3T_LPRS ouT 2pF 0ohm
Ground | Ground [Ground| GND GNDCPU|10 93238900 45|SRC3C_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT CPUKG2C_LPRS|11 44]SRC2T_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT CPUKG2T_LPRS|12 43]SRC2C_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT CPUKG3C_LPRS|13 42]GNDSRC GND | Ground| Ground
N/A 0 ohm 2pF ouT CPUKG3T_LPRS|14 41]VDDSRC_3.3 PWR Vdd Vdd
/0 /0 /0 /0 RESTORE#|15 40]SRC1T_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT HTTOC_LPRS|16 39]SRC1C_LPRS ouT 2pF 0ohm
N/A 0 ohm 2pF ouT HTTOT_LPRS|17 38]SRCOT_LPRS ouT 2pF 0ohm
Ground | Ground |Ground| PWR GNDHTT|18 37]SRCOC_LPRS ouT 2pF 0ohm
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
o N N X E-o Mo - L oo - ™y 00
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* Indicates that pin has 120Kohm internal pullup resistor.
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Package Outline and Package Dimensions (72-pin MLF)

(Ref)
Seating Plane (No-1)x[e] —= > Np & Ng
o ?t (Ref) 4 Even
ndex Area
> L (Typ)
N / — A3 v 4N S5 1 No & Ne
i ; j/ Anvil 1 gudu ] are Even
Singulation ==
¢/ ! v P 2T (Ne1[E]
|:E:| --0or -- E2 = ER f
i E2 C > g, LI ;e )
Top View Sawn * ag—
\ Singulation m NN T
b
»‘ A <—  (Ref)
<—| : |—> No&Ne [e]» = Thermal Base
Odd — D/22 -—
<« D2»
& 0.08] C |
Millimeters
Symbol Min Max
A 0.8 1.0
A1l 0 0.05
A3 0.25 Reference
b 0.18 0.3
e 0.50 BASIC
D x E BASIC 10.00 x 10.00
D2 MIN./MAX. 5.75 6.15
E2 MIN./MAX. 5.75 6.15
L MIN./MAX. 0.3 0.5
Np 18
Ng 18
Ordering Information
Part / Order Number Marking Shipping Packaging Package Temperature
932S5890CKLF see page 13 Trays 72-pin MLF 0to+70° C
932S890CKLFT Tape and Reel 72-pin MLF 0to+70° C

"LF" suffix to the part number are the Pb-Free configuration and are RoHS compliant.

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

While the information presented herein has been checked for both accuracy and reliability, Integrated Device Technology (IDT) assumes
no responsibility for either its use or for the infringement of any patents or other rights of third parties, which would result from its use. No
other circuits, patents, or licenses are implied. This product is intended for use in normal commercial applications. Any other applications
such as those requiring extended temperature range, high reliability, or other extraordinary environmental requirements are not
recommended without additional processing by IDT. IDT reserves the right to change any circuitry or specifications without notice. IDT
does not authorize or warrant any IDT product for use in life support devices or critical medical instruments.
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Revision History

Rev. Issue Date Who Description Page #
A 1/15/2009 RDW Updates to pin descriptions, electrical tables, power tables, release to final Various
B 2/26/2009 RDW Updates to pin 71 & 72 descriptions. 3

T. Updated PPM folerances to +/-50ppm from +/-100ppm
2. Updated clock periods to reflect this.

3. Added footnote 3 to 14.318M Electrical Table

4. Updated ppm reference on page 1 to reflect this.

C 2/10/2011 RDW 5. Added clock periods table after page 10. 1,8,9,10,19
D 5/20/2011 RDW Updated to new datasheet template. Various
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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
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