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DEFINITION OF THE SSTU32866 1.8 V CONFIGURABLE REGISTERED BUFFER
WITH PARITY FOR DDR2 RDIMM APPLICATIONS

(From JEDEC Board Ballot JCB-04-80 and JCB-07-13, formulated under the cognizance of the
JC-40 Committee on Digital Logic.)

1 Scope

This standard defines standard specifications of dc interface parameters, switching parameters, and test
loading for definition of the SSTU32866 registered buffer with parity test for DDR2 RDIMM applications.

The purpose is to provide a standard for the SSTU32866 (see Note) logic device, for uniformity,
multiplicity of sources, elimination of confusion, ease of device specification, and ease of use.

NOTE The designation SSTU32866 refers to the part designation of a series of commercial logic parts common in
the industry. This number is normally preceded by a series of manufacturer specific characters to make up a complete
part designation.

2 Device standard

2.1 Description

This 25-bit 1:1 or 14-bit 1:2 configurable registered buffer with parity is designed for 1.7 Vto 1.9 V Vpp
operation.

All clock and data inputs are compatible with the JEDEC standard for SSTL_18. The control and reset
(RESET) inputs are LVCMOS. All data outputs are 1.8 V CMOS drivers that have been optimized to drive
the DDR2 DIMM load, and meet SSTL 18 specifications. The error (QERR) output is 1.8 V open-drain
driver.

The SSTU32866 operates from a differential clock (CK and CK). Data are registered at the crossing of CK
going high, and CK going low.

The SSTU32866 accepts a parity bit from the memory controller on the parity bit (PAR IN) input,
compares it with the data received on the DIMM-independent D-inputs (D2-D3, D5-D6, D8-D25 when
C0 =0 and Cl =0; D2-D3, D5-D6, D8-D14 when C0 =0 and C1=1; or D1-D6, D8-D13 when C0 = 1
and C1=1) and indicates whether a parity error has occurred on the open-drain QERR pin (active low). The
convention is even parity, i.e., valid parity is defined as an even number of ones across the DIMM-
independent data inputs combined with the parity input bit. To calculate parity, all DIMM-independent
data inputs must be tied to a known logic state.

When used as a single device, the CO and C1 inputs are tied low. In this configuration, parity is checked on
the PAR_IN input which arrives one cycle after the input data to which it applies. Two cycles after the data
are registered, the corresponding partial-parity-out (PPO) and QERR signals are generated.
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2 Device standard (cont’d)
2.1 Description (cont’d)

When used in pairs, the CO input of the first register is tied low and the CO input of the second register is
tied high. The C1 input of both registers are tied high. Parity, which arrives one cycle after the data input to
which it applies, is checked on the PAR IN input of the first device. Two clock cycles after the data are
registered the corresponding PPO and QERR signals are produced on the second device. The PPO output
of the first register is cascaded to the PAR _IN of the second register. The QERR output of the first register
is left floating and the valid error information is latched on the QERR output of the second register.

If an error occurs and the QERR output is driven low, it stays latched low for two clock cycles or until
RESET is driven low. If two or more consecutive parity errors occur, the QERR output is driven low and
latched as low for a clock duration equal to the parity-error duration or until RESET is driven low. For the
case where a parity error occurs just before the device enters the low-power mode (LPM), see Table 4 on
page 8, Figure 18 on page 22, Figure 19 on page 22, and Figure 20 on page 23. The DIMM-dependent
signals (DCKE, DCS, DODT, and CSR) are not included in the parity check computation. The parity error
output QERR will be reset to high by RESET transitioning low and will not be decoded until after RESET
goes high and DCS and/or CSR are asserted low.

The CO input controls the pinout configuration for the 1:2 pinout from A configuration (when low) to B
configuration (when high). The C1 input controls the pinout configuration from 25-bit 1:1 (when low) to
14-bit 1:2 (when high).

In the DDR2 RDIMM application, RESET is specified to be completely asynchronous with respect to CK
and CK. Therefore, no timing relationship can be guaranteed between the two. When entering reset, the
register will be cleared and the Qn outputs will be driven low quickly, relative to the time to disable the
differential input receivers. However, when coming out of reset, the register will become active quickly,
relative to the time to enable the differential input receivers. As long as the data inputs are low, and the
clock is stable during the time from the low-to-high transition of RESET until the input receivers are fully
enabled, the design of the SSTU32866 must ensure that the outputs will remain low, thus ensuring no
glitches on the output. If the data inputs are not held low, then DCS and CSR must be held high, DODT
and DCKE must be held low, and all other inputs must remain stable (either low or high) for a minimum of
tacr (max) after the rising edge of RESET.

To ensure defined outputs from the register before a stable clock has been supplied, RESET must be held
in the low state during power up.

The device supports low-power standby operation. When RESET is low, the differential input receivers are
disabled, and undriven (floating) data, clock and reference voltage (Vrgp) inputs are allowed. In addition,
when RESET is low all registers are reset, and all outputs are forced low. The LVCMOS RESET, CO0, and
C1 inputs must always be held at a valid logic high or low level.

The device also supports low-power active operation by monitoring both system chip select (DCS and
CSR) inputs and will gate the Qn and PPO outputs from changing states when both DCS and CSR inputs
are high. If either DCS or CSR input is low, the Qn and PPO outputs will function normally. The RESET
input has priority over the DCS and CSR control and when driven low will force the Qn and PPO outputs
low, and the QERR output high. If the DCS control functionality is not desired, then the CSR input can be
hard-wired to ground, in which case, the setup-time requirement for DCS would be the same as for the
other D data inputs. To control the low-power mode with DCS only, then the CSR input should be pulled




2 Device standard (cont’d)
up to Vpp through a pullup resistor.

Package options include 96-ball LFBGA (MO-205CC).

2.2 96-ball LFBGA (MO-205CC)
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Figure 1 — Pinout configuration
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2 Device standard (cont’d)

2.3 Pinout top view for 96-ball LFBGA

A |DCKE |PPO VREF Vbb QCKE |DNU
B |[D2 D15 GND GND Q2 Ql15
C |Dp3 D16 Vbb Vbb Q3 Q16
D DODT |QERR |GND GND QODT |DNU
E |Ds5 D17 Vbb Vbb Q5 Q17
F D6 D18 GND GND Q6 Q18
G |PAR IN [RESET |Vpp Vbp Cl1 Co
H CK DCS GND GND QCS DNU
J CK CSR Vbp Vbp NC NC
K |D8 D19 GND GND Q8 Q19
L |D9 D20 Vbb Vbb Q9 Q20
M |Dio D21 GND GND Q10 Q21
N |Di1 D22 Vbb Vbb Qi1 Q22
P D12 D23 GND GND Q12 Q23
R |Di13 D24 Vbb Vbb Q13 Q24
T |Di4 D25 VREF Vbb Q14 Q25

1 2 3 4 5 6

Figure 2 — 1:1 Register (C0=0, C1=0)

A |DCKE |PPO VREF Vbb QCKEA | QCKEB
B |D2 DNU GND GND Q2A Q2B
C |Dp3 DNU VoD VoD Q3A Q3B
D |DODT |QERR |GND GND QODTA | QODTB
E |D5 NC Vbb Vbp Q5A Q5B
F D6 NC GND GND Q6A Q6B
G |PAR IN [RESET |Vpp Vbp Cl Co
H |CK DCS GND GND QCSA |QCSB
J CK CSR Vbb Vbb NC NC
K |D8 DNU GND GND Q8A Q8B
L |D9 DNU Vbp Vbp Q9A Q9B
M |Dio DNU GND GND QI0A | Ql0B
N |D11 DNU Vbb Vbb QlIA |QIIB
P DI2 DNU GND GND QI2A | QI2B
R |Di13 DNU VoD VoD QI3A |QI3B
T |Di4 DNU VREF Vbb Ql4A | Ql4B

1 2 3 4 5 6

Figure 3 — 1:2 Register A (C0=0, C1=1)




2 Device standard (cont’d)

2.3 Pinout top view for 96-ball LFBGA (cont’d)

JEDEC Standard No. 82-10A.01

A |DI PPO VREF Vbb Q1A QIB
B [D2 DNU GND GND Q2A Q2B
C |p3 DNU Vbb Vbb Q3A Q3B
D D4 QERR |GND GND Q4A Q4B
E |Ds DNU Vbb Vbb Q5A Q5B
F D6 DNU GND GND Q6A Q6B
G |PAR_IN |RESET |Vpp Vbb C1 Co
H |[cK DCS GND GND QCSA | QCSB
J CK CSR Vbp Vbp NC NC
K |D8 DNU GND GND Q8A Q8B
L |D9 DNU Vbb Vbb Q9A Q9B
M |DI10 DNU GND GND QI0A | Ql0B
N |DODT |DNU Vbb Vbb QODTA | QODTB
P D12 DNU GND GND QI2A | QI2B
R |Di13 DNU Vbb Vpb QI3A |QI3B
T |DCKE |DNU VREF VoD QCKEA | QCKEB
1 2 3 4 5 6

Figure 4 — 1:2 Register B (C0=1, C1=1)

DNU denotes do not use. NC denotes no internal connection.
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2 Device standard (cont’d)
2.4 Terminal functions

Table 1 — Terminal functions

Terminal o Electrical
name Description characteristics
GND Ground Ground input
Vbbp Power supply voltage 1.8-V nominal
VREF Input reference voltage 0.9-V nominal

CK Positive controller clock input Differential input
CK Negative controller clock input Differential input
0. C1 Configuration control inputs - Register A or Register B and 1:1 mode or 1:2 mode | LVCMOS inputs
’ select
- Asynchronous reset input — resets registers and disables Vi g data and clock LVCMOS input
RESET differential-input receivers. When RESET is low all Q outputs are forced low and
QERR output is forced high.
CSR, DCS | Chip select inputs — disables D1-D24+ outputs switching when both inputs are high | SSTL 18 input
D1-D25 Data input — clocked in on the crossing of the rising edge of CK and the falling edge | SSTL_18 input
of CK
DODT The outputs of this register bit will not be suspended by the DCS and CSR control. | SSTL 18 input
DCKE The outputs of this register bit will not be suspended by the DCS and CSR control. | SSTL_18 input

PAR IN Parity input - arrives one clock cycle after the corresponding data input. SSTL_18 input

Q1-Q25%* Data outputs that are suspended by the DCS and CSR control. 1.8-V CMOS outputs
PPO Partial parity out - indicates odd parity of inputs D1 - D25} 1.8-V CMOS output
m Data output that will not be suspended by the DCS and CSR control. 1.8-V CMOS output

QODT Data output that will not be suspended by the DCS and CSR control. 1.8-V CMOS output
QCKE Data output that will not be suspended by the DCS and CSR control. 1.8-V CMOS output
QERR Output error bit - Timing is determined by the device mode. Open-drain output
NC No internal connection
DNU Do not use - inputs are in standby-equivalent mode and outputs are driven low.
¥ Data inputs = D2, D3, D5, D6, D8-D25 when C0=0 and C1=0

Data inputs = D2, D3, D5, D6, D8-D14 when C0=0 and C1=1

Data inputs = D1-D6, D8-D10, D12, D13 when C0=1 and C1=1

Data outputs = Q2, Q3, Q5, Q6, Q8-Q25 when C0=0 and C1=0

Data outputs = Q2, Q3, Q5, Q6, Q8-Q14 when C0=0 and C1=1

Data outputs = Q1-Q6, Q8-Q10, Q12, Q13 when C0=1 and C1=1
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2 Device standard (cont’d)
2.5 Function table
Table 2 — Function table (each flip flop)
Inputs Outputs
RESET DCS CSR CK CK D(;)l;l”l‘n, Qn ﬁ gg%’
DCKEn

H L L T \ L L L

H L L ) 2 H

H L L LorH | LorH X Qo Qo Qo

H L H ) \ L L L

H L H T N H H H

H L H LorH | LorH X Qo Qo Qo
H H L ) { L L H L

H H L ) \ H H H H

H H L LorH | LorH X Qo Qo Qo
H H H T \ L Qo H L

H H H ) \ H Qo H

H H H LorH | LorH X Qo Qo Qo

L ﬂ(>)(at(i);g ﬂ(>)(at(i)1r1g ﬂ(>)(at(i)1r1g ﬂ(>)(at(i)1r1g ﬂ(>)(at(i)1r1g L L L
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2 Device standard (cont’d)

2.5 Function table (cont’d)

Table 3 — Parity and standby function table

Inputs Outputs
RESET | DCS CSR CK K | ‘;gi‘_‘;;‘ztg; HipAR IN¢| PPO | QERR**
H L X 0 J Even L L H
H L X ) \’ Odd L H L
H L X 0 \2 Even H H L
H L X 0 J 0Odd H L H
H H L 0 N Even L L H
H H L 0 \2 0dd L H L
H H L 0 N Even H H L
H H L 0 \’ 0dd H L H
H H H T \A X X PPO, | QERR,
H X X LorH | LorH X X PPO, QERR,
L ﬂ())(atoi;g ﬂ())(at(;;g ﬂ())(at(;;g ﬂ())(at(;;g X or floating ﬂ())(at(;;g L H

1 Data inputs = D2, D3, D5, D6, D8-D25 when C0=0 and C1=0
Data inputs = D2, D3, D5, D6, D8-D14 when C0=0 and C1=1
Data inputs = D1-D6, D8-D10, D12, D13 when C0=1 and C1=1

PAR_IN arrives one clock cycle (C0=0), or two clock cycles (CO=1), after the data to which it applies
** This transition assumes QERR is high at the crossing of CK going high and CK going low. If QERR is low, it stays latched low
for a miminum of two clock cycles or until RESET is driven low. If two or more consecutive parity errors occur, the QERR out-

put is driven low and latched low for a clock duration equal to the parity duration or until RESET is driven low.

Table 4 — Parity Error Detect in Low-Power Mode}

1:1 Mode 1:2 Register-A Mode 1:2 Register-B Mode
Input-Data (C0=0, C1=0) (Co=0, C1=1) (Co=1, C1=1)
Error
Occurrence ¥ PPO QERR PPO QERR PPO QERR
Duration € 3 Duration € Duration € Duration € Duration € Duration €
n-2 1 Cycle 2 Cycles 1 Cycle 2 Cycles 1 Cycle 2 Cycles
2 Cycles after | 2 Cyclesafter | 1 Cyclesafter | 1 Cycles after | 2 Cycles after | 2 Cycles after
n-1 LPM is de- LPM is de- LPM is de- LPM is de- LPM is de- LPM is de-
asserted asserted asserted asserted asserted asserted
n Not detected Not detected Not detected Not detected Not detected Not detected

1 Ifa parity error occurs before the device enters the low-power mode (LPM), the behavior of PPO and QERR is dependent on the mode of the
device and the position of the parity error occurrence. This table illustrates the low-power-mode effect on parity detect. The low-power mode
is activated on the n clock cycle when DCS and CSR go high.

¥ The clock-edge position of a one-cycle data-input error relative to the clock-edge (n) which initiates LPM at the DCS and CSR inputs.

€ If an error occurs, the PPO output may be driven high and the QERR output driven low. These columns show the clock duration for which the
PPO signal will be held high or the QERR signal will be held low.

3 Not used.




2 Device standard (cont’d)
2.6 Logic diagram

RESET N
RESET >

oK
CK

VREF—
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* Disabled in 1:1 configuration

Q2A
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Page 9

Figure S — Logic diagram 1:2 register-A configuration with C0=0 and C1=1 (positive logic)
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2 Device standard (cont’d)
2.6 Logic diagram (cont’d)

RESET LD—

co G6

G1
PAR_IN 7:>§

2-Bit
Counter

R

'
> CLK D

LPS1
(internal node)

>
CLK il
CLK J1
LPSO
(internal node)
D2-D3,
D5-D6, 22 (L D2-D3,
D8-D25 CE D5-D6 Q2-Q3,
D y
vreg 2383 D8-D25 22 Q5-Qs,
> CLK Q 22 | Q8-Q25
—O|R
D2-D3,
22} D5-D§,
D8-D25
Parity
Generator
G5
c1
0 A2
L > PPO
D a ; D Q D Q|-
> CLK -~ CLK - CLK
o—O|R —OlR R
CE

Figure 6 — Parity logic diagram for 1:1 register configuration (positive logic); C0=0, C1=0
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2 Device standard (cont’d)
2.6 Logic diagram (cont’d)
RESET L%
]
cik M1
ok -1
LPS0O
(internal node)
D2-D3, Q2A-Q3A,
D5-D6é, 1 D2-D3, 11 Q5A-Q6A,
D8-D14 CE D5-D6, —D“_ Q8A-Q14A
D
Vrep 233 D8-D14
>~ CLK Q
o R 1 1 q28-Q3B,
D2-D3, Q5B-Q6B,
11} D5-D6, Q8B-Q14B
D8-D14
Parity
Generator
G5
c1
0
| 2 bpo
D Q 1 D Q
> CLK d
> CLK > CLK
e——(OR —0olR cE
G1
PAR_IN — |
Dz
QERR
co 88
'
> CLK j::
2-Bit LPS1
Counter .
R (internal node)
o|R

Figure 7 — Parity logic diagram for 1:2 register-A configuration (positive logic); C0=0, C1=1
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2 Device standard (cont’d)
2.6 Logic diagram (cont’d)

RESET L%

>
ck M
CLK J1
LPSO
(internal node)
D1-D6, " (L
D8-D13 [ o D1-DS, 1 QIA-QBA,
VREF Ms b D8-D13 D Q8A-Q13A
> CLK Q
[ S— 1 1 QiB-qeB,
Q8B-Q13B
11} D1-D6,
D8-D13
Parity
Generator
G5
c1
0
L PPO
D Q P D Qq
> CLK > CLK CLK
G1
PAR_IN 7:>D
D2
QERR
G6
co
.
> CLK i:
2-Bit LPS1 0
Counter .
(internal node) D
R Q 1
> CLK
O|R

Figure 8 — Parity logic diagram for 1:2 register-B configuration (positive logic); C0=1, C1=1
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2 Device standard (cont’d)

2.7 Register timing
RESET %
|
|
|
DCs |
5
|
|
CSR !
5
n n+1 n+2 n+3 n+4
| \ | | |
| | | | |
| ! | | ; :
tact ﬂ I‘ tsu 4\4—»}4—>‘Hh I | |
l L l | |
3930202020200, . | ! |
oo TR, /XX XXX
) 9:9.9.9.9.9:9.9 (¢ | : | : |
todm, t \ | |
pdm: pdmss
" cLK to Q ﬁ‘—“ ! ; ‘|
|
|
XXX
_( | | |
)T | | T |
| tou —H4—de—pCt | |
s | |
KKK \ 1 1
PAR_INT  SSKKKKK / X X [ X
I | | | | ><
¢ |
pd «_d I
: ‘I CLK to PPO \ ‘
|
PPO | I / X |
¢ |
| I 1
tPHI, ——> tPHL, tPLH
! CLK to QERR | CLKto QERR }
'){) | |
QERRT [¢——— Data to QERR Latency ———® ; <
9:0:0.9.0.0.0.9.
CERIIIEE L orX HorL

Figure 9 — Timing diagram for SSTU32866 used as a single device; C0=0, C1=0;
RESET Switches from L to H

F After RESET is switched from low to high, if DCS0 or DCSI1 are held low than all data and PAR_IN input signals must be held low for
a minimum time of t, -y max to avoid false error. If DCS0 or DCS1 are held high than all data and PAR_IN input signals must be held

at valid logic levels for a minimum time of t, -y max, to avoid false error.

i If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+2 clock pulse, and it will be valid on
the n+3 clock pulse.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)

- —5
RESET

= 7\
w [T\

CLK

D1-D25

X

CLK to Ptl?g H

XL X

| \
> TSNS X XX
‘ﬁ Data to PPO Latency H} (t)tw-tgrQ_tEEIﬁE %—F}

ﬁ Data to QERR Latency H}

7/ Unknown input \\QQ Output signal is dependent on HorlL
A event N \\] the prior unknown input event

XX

Figure 10 — Timing diagram for SSTU32866 used as a single device; C0=0, C1=0;
RESET being held high
T If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+2 clock pulse, and it will be valid on

the n+3 clock pulse. If an error occurs and the QERR output is driven low, it stays latched low for a minimum of two clock cycles or
until RESET is driven low.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)

RESET XK

|
|¢— tinact —!

()l()
pcst >< I
(IC
)')
\

(e

J— ) L X XXX XX 2K XX X XX X XX X XX X X K >
csRt X 1 ,,og,0,0,og,0,o,o,o,o,o,o,o,og,o,o,og,
e 00000269600 %6%6%6 %% %6%6%%0%0%%%%

)]
cLkt X !
d¢

CLKT
((
1)
|
(J (J LRSS KKK KKK K K KKK K K AKX KK
D1-D25t X r'0’o’go’0’o’go’o’o’o’o’o‘o’o’o’go’o’o’go
5!5 ‘0202 2020206202020 %0 2020 % 220 20 20 %0 2 0%
tRPHL |
RESETto Q | \ |
35— ! |
Q1-Q25 X I \ |
I( )\ (J ‘
J \
{ |
PAR_INt X j’ L3RRS
C
tRPHL ) »
' \

RESET to PPO

X\
;
|
= X7

<> ‘RPLH ____
RESET to QERR

{ % H,L, or X )( HorL

Figure 11 — Timing diagram for SSTU32866 used as a single device; C0=0, C1=0;
RESET switches from H to L

F After RESET is switched from high to low, all data and clock inputs signals must be set and held at valid logic levels (not floating) for
a minimum time of tyyacT Max
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2 Device standard (cont’d)
2.7 Register timing (cont’d)

RESET

DCs

CSR

| |
| | |
| { |
| | |
XL XX
| \ |
4 I |
| | i | | |
[ XXX
(¢ | | ‘ |
. | L I t | |
| ,suw h l |
1 1
ST X XXX
t \
I ‘I CLKtoPFF”O ¢ '\ ‘I
| /[ XXX
e :
| t tPHL, t
dLK to QERR ‘ CLK to QERR }
(( |
aer: L X X X
(not used) | Data to QERR l
Latency \

Figure 12 — Timing diagram for the first SSTU32866 (1:2 register-A configration) device used in
pair; C0 =0, C1=1; RESET switches from L to H

T After RESET is switched from low to high, if DCS0 or DCS1 are held low than all data and PAR_IN input signals must be held low for
a minimum time of t, -y max to avoid false error. If DCS0 or DCS1 are held high than all data and PAR_IN input signals must be held

at valid logic levels for a minimum time of t - max, to avoid false error.

i If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+1 clock pulse, and it will be valid on
the n+2 clock pulse.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)
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¢ Datato QERR __)
‘ Latency |

Y Unknown input :y Output signal is dependent on HorL
& event 4 A the prior unknown input event

Figure 13 — Timing diagram for the first SSTU32866 (1:2 register-A configration) device used in
pair; C0 =0, C1=1; RESET being held high

\
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[
\
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|

¥ If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+1 clock pulse, and it will be valid on
the n+2 clock pulse. If an error occurs and the QERR output is driven low, it stays latched low for a minimum of two clock cycles or
until RESET is driven low.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)
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PAR_INT X
'RPHL —¢——»f
RESET to PPO

PPO X

QERR
(not used)

9. 0.0.9.9.0.0.0.0.00.
S

j \
—>»+ IRBLH ___
RESET to QERR

H, L, or X >< HorlL

Figure 14 — Timing diagram for the first SSTU32866 (1:2 register-A configration) device used in
pair; C0 =0, C1 =1; RESET switches from H to L.

F After RESET is switched from high to low, all data and clock inputs signals must be held at valid logic levels (not floating) for a
minimum time of tpycT Max
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2 Device standard (cont’d)
2.7 Register timing (cont’d)
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m H’L,orx : : Horl

Figure 15 — Timing diagram for the second SSTU32866 (1:2 register-B configration) device used in
pair; C0 =1, C1=1; RESET switches from L to H

T After RESET is switched from low to high, if DCS0 or DCS1 are held low than all data and PAR_IN input signals must be held low for
a minimum time of t, -y max to avoid false error. If DCS0 or DCS1 are held high than all data and PAR_IN input signals must be held

at valid logic levels for a minimum time of t, - max, to avoid false error.

i PAR_IN is driven from PPO of the first SSTU32866 device

§ If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+2 clock pulse, and it will be valid on
the n+3 clock pulse.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)

— —4
= N\
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. \ . | | . !
e NN XX XX XX
e |
C J I |
woe 700 X1 XXX
’ | tsuwth | |
- NN XX X X X
| CLK to Ptl'!‘:,(c)l ﬂ ‘|
wo 70 X X XX
( - S oo
N > > — 7 \
S5 Qi X X XX
o D 0TERR
NNl 7)) ououssiana s sepennton N wo

Figure 16 — Timing diagram for the second SSTU32866 (1:2 register-B configration) device used in

pair; C0 =1, C1=1; RESET being held high

F PAR_IN is driven from PPO of the first SSTU32866 device

i If the data is clocked in on the n clock pulse, the QERR output signal will be generated on the n+2 clock pulse, and it will be valid on
the n+3 clock pulse. If an error occurs and the QERR output is driven low, it stays latched low for a minimum of two clock cycles or

until RESET is driven low.
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2 Device standard (cont’d)
2.7 Register timing (cont’d)
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Figure 17 — Timing diagram for the second SSTU32866 (1:2 register-B configration) device used in
pair; C0 =1, C1 =1; RESET switches from H to L
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¥ After RESET is switched from high to low, all data and clock input signals must be held at valid logic levels (not floating) for a
minimum time of tjyac Max
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2 Device standard (cont’d)
2.7 Register timing (cont’d
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Figure 19 — 1:2A Mode, Data error occurs at (n-1), LPM occurs at n
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Figure 20 — 1:2B Mode, Data error occurs at (n-1), LPM occurs at n
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2 Device standard (cont’d)

2.7 Register timing (cont’d)

|
RESET d :
fe—— tACTT_’:

. }I} | n n+1 n+2 n+3 n+4
I L]

CK (
CK
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CSR

DODT,
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QCs

QODT,
QCKE

Qn

PPO

QERR

\ /
X H,Lor X X HorlL

Figure 21 — Timing diagram for register used as a single device; C0=0, C1=0;during start-up when
data inputs are Low or High (RESET switches from L to H)

i After RESET is switched from low to high, DCS and CSR must be held HIGH, DODT and DCKE must be held LOW, and all other
inputs must remain stable either LOW or HIGH (not floating) for a minimum time of t, 1 max.
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Figure 22 — Timing diagram for first device (1:2 register-A configuration) used in a pair;C0=0,
C1=1;during start-up when data inputs are Low or High, (RESET switches from L to H)

¥ After RESET is switched from low to high, DCS and CSR must be held HIGH, DODTO0 and DCKE must be held LOW, and all other

inputs must remain stable either LOW or HIGH (not floating) for a minimum time of t, -7 max.



JEDEC Standard No. 82-10A.01
Page 26

2 Device standard (cont’d)

2.7 Register timing (cont’d)
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Figure 23 — Timing diagram for second device (1:2 register-B configuration) used in a pair; C0=1,
C1=1;during start-up when data inputs are Low or High, (RESET switches from L to H)

¥ After RESET is switched from low to high, DCS and CSR must be held HIGH, DODT and DCKE must be held LOW, and all other
inputs must remain stable either LOW or HIGH (not floating) for a minimum time of t5 -1 max.

§ PAR_IN is driven from PPO of the first SSTUB32866 device
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2.8 Absolute maximum ratings

Table 5 — Absolute maximum ratings over operating free-air temperature ran
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ge (see Note 1)

Symbol Parameter Conditions Min Max Unit
Vbb Supply voltage -0.5 +2.5 \%
A% Receiver input voltage (See Notes 2 and 3) -0.5 +2.5 v
Vo Driver output voltage (See Notes 2 and 3) -0.5 Vpp+05 |V
Iik Input clamp current Vi<0orV;>Vpp +50 mA
Iok Output clamp current Vo <0orVg>Vpp +50 mA
Io Continuous output current 0<Vo<Vpp +50 mA
Icce Continuous current through each Vpp or GND pin +100 mA
Tsig Storage temperature —65 +150 °C

NOTE 1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the
device. These are stress ratings only, and functional operation of the device at these or any other conditions beyond
those indicated under “recommended operating conditions” is not implied. Exposure to absolute-maximum-rated

conditions for extended periods may affect device reliability.

NOTE 2 The input and output negative-voltage ratings may be exceeded if the input and output clamp-current

ratings are observed.

NOTE 3 This value is limited to 2.5 V maximum.
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2 Device standard (cont’d)
2.9 Recommended operating conditions

Table 6 — Recommended operating conditions (see Note)

Symbol Parameter Min Nom Max Unit
Vop Supply voltage 1.7 - 1.9 v
VREF Reference voltage 0.49 x Vpp 0.50 x Vpp 0.51 x Vpp v
V1 Termination voltage VRgr — 40 mV VREF VRer 40 mV \Y
Vi Input voltage 0 - Vb A%
Vig AC HIGH-level input voltage VRgr T 250 mV - - \Y
ViL AC LOW-level input voltage Data, CSR, and - - VRep—250mV | Vv
Vi DC HIGH-level input voltage PAR_IN inputs Vger + 125 mV - - \Y%
ViL DC LOW-level input voltage - - Vger—125mV| Vv
Viu HIGH-level input voltage 0.65 x Vpp - - Vv
RESET, Cn
ViL LOW-level input voltage - - 0.35 x Vpp A%
Vicr Common-mode input voltage range - 0.675 - 1.125 \%
CK, CK
Vip Differential input voltage 600 - - mV
Ion HIGH-level output current - - -8 mA
IoL LOW-level output current - - 8 mA
IgrroL | QERR LOW-level output current 25 - - mA
Tamb Operating ambient temperature in free-air 0 - +70 °C

NOTE The RESET and Cn inputs of the device must be held at valid levels (not floating) to ensure proper device
operation. The differential inputs must not be floating, unless RESET is LOW.
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2.10 DC specifications
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Table 7 — Electrical characteristics over recommended operating free-air temperature range

Symbol Parameter Test Conditions Vobp Min Typ Max | Unit
Vou |Output HIGH voltage Iog =—-6 mA 1.7V |12 - - v
VoL | Output LOW voltage Iop, =6 mA 1.7V |- - 0.5 \%

ERR Output LOW I =25mA - - 0.5 \%

VERROL Q Hpd ERROL 1.7V

voltage
I Input current, all inputs | V= Vpp or GND 19V |- - 5 pA
Static standby current RESET =GND 19V |- - 100 LA
Ipp Static operating current RESET = Vpp; Ip=0 Lov | - 40 mA
V1= Vinac) or ViLac) '
Dynamic operating RESET = Vpp; - T - nA/
current — clock only V= VIH(_AC) or Vi (acy; MHz
CK and CK switching at 50%
duty cycle.
Dynamic operating RESET = Vpp; - T - pA/
current — per each data [y, = Vlw) or Vi (acy; MHz
input, 1:1 mode CK and CK switching at 50%
P dut.y cycle. One data input Ip=01] 18V
switching at half clock
frequency, 50% duty cycle.
Dynamic operating RESET = Vpp; - T - nA/
current - pereach data |y, = VIH(_AC) or Vi (acy; MHz
input, 1:2 mode CK and CK switching at 50%
duty cycle. One data input
switching at half clock
frequency, 50% duty cycle.
Input capacitance, V1= VgRgr =250 mV 2.5 - 35 pF
Data and CSR inputs
C. Input capacitance, Vicr = 0.9 V; Vypp) = 600 mV 18V 2 - 3 pF
! CK and CK inputs )
Input capacitance, V1= Vpp or GND t - t pF

RESET input

+ The vendor must supply this value for full device description.
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2 Device standard (cont’d)
2.11 Timing requirements

Table 8 — Timing requirements over recommended operating free-air temperature range

(see Figure 6)
Symbol Parameter Min | Max | Unit
felock Clock frequency - 270 MHz
ty Pulse duration, CK, CK HIGH or LOW 1 - ns
tacT Differential inputs active time (See Notes 1 and 2) - 10 ns
tinacT | Differential inputs inactive time (See Notes 1 and 3) - 15 ns
Setup time [ DCS before CKT, CKY, CSR high; CSR before CK T, CKY, DCS high 0.7 - ns
sy Setup time | DCS before CKT, @\L, CSR low 0.5 - ns
Setup time | DODT, DCKE and data before CK T, CK{ 0.5 - ns
Setup time | PAR_IN before ckT,cKkd 0.5 - ns
. Hold time [ DCS, DODT, DCKE and data after CKT, CK 0.5 - ns
Hold time | PAR_IN after CKT, CKd 0.5 - ns

NOTE 1 This parameter is not necessarily production tested.

NOTE 2 Vypgpr must be held at a valid input voltage level and data inputs must be held at valid logic levels for a
minimum time of tp -1 (max) after RESET is taken high.

NOTE 3 Vggg, Data and clock inputs must be held at valid voltage levels (not floating) a minimum time of tyacT
(max) after RESET is taken low.

2.12 AC specifications

Table 9 — Switching characteristics over recommended operating free-air temperature range
(unless otherwise noted) (see section 3.1)

Symbol Parameter Measurement Conditions Min | Max | Unit

fmax | Maximum input clock frequency 270 |- MHz
toam | Propagation delay, single bit switching From CKT and CKV to Qn (see Note 1) 141 215 |ns
tod Propagation delay From CKT and CKY to PPO 0.5 1.8 ns
tLH Low-to-high propagation delay 1.2 3 ns

From CK T and CKY to QERR

tHL High-to-low propagation delay 1 24 ns
tppmss | Propagation delay, simultaneous switching | From CKT and CKY to Qn (See Notes 1 and 2) |- 2.35 |ns
tpy | High-to-low propagation delay From RESETV to Qn»Jr - 3 ns
tpyr | High-to-low propagation delay From RESETY to PPOY - 3 ns
tpg | Low-to-high propagation delay From RESETV to QERRT - 3 ns

NOTE 1 Includes 350 ps of test-load transmission line delay.

NOTE 2 This parameter is not necessarily production tested.
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2 Device standard (cont’d)

2.13 Output buffer characteristics
Table 10 — Output edge rates over recommended operating free-air temperature range

(see section 3.2)

Symbol Parameter Measurement Conditions Min | Max | Unit
dV/dt r |rising edge slew rate From 20% to 80% 1 4 V/ns
dVv/dt_f [falling edge slew rate From 80% to 20% 1 4 V/ns
dv/dt At |absolute difference between dV/dt rand dV/dt_f | From 20% or 80% to 80% or 20% - 1 V/ns

T Difference between dV/dt_r (rising edge rate) and dV/dt_f (falling edge rate).
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3 Test circuits and switching waveforms

3.1 Parameter measurement information for data output load circuit (Vpp =1.8 V£ 0.1 V)

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz;
Z, =50 Q; input slew rate = 1 V/ns + 20%, unless otherwise specified.

The outputs are measured one at a time with one transition per measurement.

Vpbp
DUT
T =500 T, = 350 ps, 500 R = 1000 Q
CK INPUTS CK
oK ouT
G| =30pF RL = 1000 Q
TEST POINT SEE NOTE (1) I

RL=1000Q

TEST POINT

(1) Cy includes probe and jig capacitance.

Figure 24 — Load circuit, data output measurements

LVCMOS
VoD
RESET Vpp/2 Vpp/2
‘ oV
tinact tact
'bb 90%
(SEE NOTE)
10%

Ipp tested with clock and data inputs held at Vpp or GND, and I = 0 mA.
Figure 25 — Voltage and current waveforms; inputs active and inactive times

ViH
INPUT Vicr

Vicr Vib

Vi

Vip = 600 mV
Vig = Vrer +250 mV (AC voltage levels) for differential inputs. Viy = Vpp for LVCMOS inputs.
VL = Vrer — 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.

Figure 26 — Voltage waveforms; pulse duration
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Vicr Vip

VIH

INPUT VREF VREF

Vi

VID =600 mV

VRer = Vpp/2

Vig = Vrer + 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.
= - m voltage levels) for differential inputs. = or inputs.

Figure 27 — Voltage waveforms; set-up and hold times

CK
VicR >< VicR Vi(p-p)
CcK

tPLH PHL

\ VoH
OUTPUT VT
v,

tppy and tpyp are the same as tpp.
Figure 28 — Voltage waveforms; propagation delay times

LVCMOS RESET

ViH
INPUT Vpp/2
Vi
tPHL
\ VoH
OUTPUT

N
VoL

tpLy and tpy are the same as tpp.
Vig = Vrer + 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.
V1L = Vrgr — 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.
Figure 29 — Voltage waveforms; propagation delay times
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3 Test circuits and switching waveforms (cont’d)
3.2 Data output slew-rate measurement information (Vpp=1.8 V+0.1V)

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz;
Z, =50 Q; input slew rate = 1 V/ns + 20%, unless otherwise specified.

puT R_=50Q

ouT TEST POINT

CL=10pF
SEE NOTE (1)

e,

(1) Cy includes probe and jig capacitance.
Figure 30 — Load circuit, HIGH-to-LOW slew measurement

OUTPUT VoH

80%
dv_f

20%

dt_f

Figure 31 — Voltage waveforms, HIGH-to-LOW slew rate measurement

DUT

ouT

TEST POINT

CL=10pF

R =500
SEE NOTE (1)

I

(1) Cy. includes probe and jig capacitance.

Figure 32 — Load circuit, LOW-to-HIGH slew measurement

dt_r

VoH

80%

dv_r

20%

OUTPUT VoL

Figure 33 — Voltage waveforms, LOW-to-HIGH slew rate measurement
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3 Test circuits and switching waveforms (cont’d)
3.3 Error output load circuit and voltage measurement information (Vpp =18 V+0.1V)

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz;
Z, =50 €; input slew rate = 1 V/ns + 20%, unless otherwise specified.

Vbb

DUT
R, = 47Q

Out Test Point
C_=10 pF

(see Note 1)i

LOAD CIRCUIT — HIGH-TO-LOW SLEW-RATE MEASUREMENT

(1) Cy. includes probe and jig capacitance.
Figure 34 — Load circuit, error output measurements

LVCMOS ——,, — - Vee
RESET _x Veel2
Input ov
VoH
Qutput |{
Waveform 2 oisv._ ov

Timing

Inputs XVICR XVICR I

Ooutput —. v,
Waveform 1 i‘ Veol2 ce

Figure 36 — Voltage waveforms, open-drain output high-to-low transition time with respect to clock inputs

Vi(PP)

Timing .
e N N
|
| '
Qutput OH
Waveform 2 ois5v 0 ov

Figure 37 — Voltage waveforms, open-drain output low-to-high transition time with respect to clock inputs
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3 Test circuits and switching waveforms (cont’d)
3.4 Partial-parity-out load circuit and voltage measurement information (Vpp =1.8 V£0.1V)

All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz;
Z, =50 Q; input slew rate = 1 V/ns + 20%, unless otherwise specified.

DUT
Out L Test Point
CL=5pF l <
(see Note A) I i RL =1k

(1) Cy. includes probe and jig capacitance.
Figure 38 — Partial-parity-out load circuit,

TK
VicR >< Vicr Vi(p-p

CcK
tPLH PHL

\

OUTPUT VT

)
VoH
)

002aaa375

L

V1 =Vbpp/2
tppy and tpyy are the same as tpp.
VI(PP) =600 mV
Figure 39 — Partial-parity-out voltage waveforms; propagation delay times with respect to clock inputs

LVCMOS RESET

ViH

INPUT Vpp/2
ViL

tPHL

\ VoH
OUTPUT V1T
VoL

002aaa376

Vrr = Vpp/2

tpry and tpy; are the same as tpp.

Vig = Vrer + 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.
ViL = Vrgr — 250 mV (AC voltage levels) for differential inputs. Vi = Vpp for LVCMOS inputs.

Figure 40 — Partial-parity-out voltage waveforms; propagation delay times with respect to reset input
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4 Reference to other applicable JEDEC standards and publications

JEP95, JEDEC Registered and Standard Outlines for Solid State and Related Products.
JEP104, Reference Guide to Letter Symbols for Semiconductor Devices.

JESDS8-7, 1.8V +/- 0.15V (Normal Range), and 1.2 - 1.95V (Wide Range) Power Supply Voltage and
Interface for Nonterminated Digital Integrated Circuits.

JESDB8-15, Stub Series Terminated Logic for 1.8 V (SSTL 18).
JESD21-C, Configuration for Solid State Memories.

JESDS82-7, Definition of the SSTU32864 1.8 V Configurable Registered Buffer for DDR2 RDIMM
Applications.

JESD82-9, Definition of the SSTU32865 1.8 V Registered Buffer with Parity for 2R x 4 DDR2 RDIMM
Applications.
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Annex A (informative) Differences between JESD82-10A.01 and JESD82-10A

This table briefly describes most of the changes made to entries that appear in this standard, JESD82-
10A.01, compared to its predecessor, JESD82-10A (May 2007). If the change to a concept involves any
words added or deleted (excluding deletion of accidentally repeated words), it is included. Some
punctuation changes are not included.

Date

Person

Location

Change

2021-06-03

B. Gervasi

Table 1

Changed master to controller

Al Differences between JESD82-10A and JESD82-10 (November 2004)

Page

Description of change

This information not available at time of publication.
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