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1.8V, 25-bit (1:1) or 14-bit (1:2)

JEDEC-Compliant Data Register with Parity

Features

e Operating frequency: DC to 500 MHz

Supports DDRI| SDRAM

Two operations modes: 25 bit (1:1) and 14 bit (1:2)
1.8V operation

Fully JEDEC-compliant (JESD 82-10)

¢ 96-ball FBGA

Functional Description

All clock and data inputs are compatible with the JEDEC
standard for SSTL_18. The control inputs are LVCMOS. All
outputs are 1.8-V CMOS drivers that have been optimized to
drive the DDR-II DIMM load. The CY2SSTU32866 operates
from a differential clock (CK and CK#). Data are registered at
the crossing of CK going high, and CK# going LOW.

The CO input controls the pinout configuration of 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).

The device monitors both DCS# and CSR# inputs and will gate
the Qn outputs from changing states when both DCS# and

CSR# inputs are HIGH. If either DCS# or CSR# input is LOW,
the Qn outputs will function normally. The RESET# input has
priority over the DCS# and CSR# control and will force the
outputs LOW. If the DCS#-control functionality is not desired,
the CSR# input can be hardwired to ground, in which case the
set-up time requirement for DCS# would be the same as for
the other D data inputs.

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

In the DDR-II 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 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.

Pin Configuration

[ 1 2 3 4 5 6 [ 1 2 3 4 5 6 [ 1 2 3 4 5 6
A DCKE_|PPO_JVREF_JVDD__JQCKE_|NC A DCKE_[PPO__|VREF_[VDD__|QCKEAJQOKER A PPO_JVREF VDD JQiA JQiB
B | o Jab Job | o B |» N oo Job |ooA |oB | B NC__IGND_IGND oA loos
C_ ol Jvob Jvob | Jaie C_ @ Inc |vob [vob JosA o8 | c NC_[voD VDD JasA JasB |
D DODT_|QERR#|GND__|GND_|QoDT D DODT_|OERRA [GND__|GND_JQODTA|QODTE| D CRRE|GND_|G\D_JQuA— |oiB |
E |»® [oiv [vob _Jvb o5 __Jofr E |» N [vb v oA o | E NG VoD VoD JosA Q6B |
F_[oc b8 Job Job oo [oms F__ o NG Job Job JoeA [oeB | F NC__JoD T\ Joea  o6B
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1:1 Register C0 =0, C1=0

1:2 Register A C0 =0, C1=1

1:2 Register BC0 =1, C1=1
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The CY2SSTV32866 accepts a parity bit from the memory
controller on its parity bit (PAR_IN) input, compares it with the
data received on the DIMM-independent D-inputs and
indicates whether a parity error has occurred on its 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.

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. The partial-parity-out (PPO) and QERR# signals are
produced three cycles after the corresponding data inputs.

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

Table 1. Parity Function Table

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. The PPO and QERR#
signals are produced on the second device three clock cycles
after the corresponding data inputs. 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. The DIMM-dependent signals
(DCKE, DCS#, DODT, and CSR#) are not included in the
parity check computation.

Parity is calculated using Table 1.

Inputs Outputs
Sum of inputs =
RESET# DCS# CSR# CK CK# H (D1-25) PAR_IN PPO QERR#
H L X % 7 Even L L H
H L X 5 T Odd L H L
H L X T 1 Even H H L
H L X 1 7 Odd H L H
H H L T 1 Even L L H
H H L T 1 Odd L H L
H H L 1 7 Even H H L
H H L 5 T Odd H L H
H H H T 1 X X PPO, QERR#
H X X LorH LorH X X PPO, QERR#,
L Xor Xor Xor Xor X or Floating Xor L H
Floating Floating Floating Floating Floating
Pin Definition
Pin Number Pin Number Pin Number
Pin Name (C0=0,C1=0) (C0=0,C1=1) | (CO=1,C1=1) Description
GND B3, B4, D3, D4, F3, F4, |B3,B4,D3,D4,F3, |B3,B4,D3,D4,F3, |Ground
H3, H4, K3, K4, M3, M4, |F4,H3,H4,K3,K4, |F4,H3,H4,K3, K4,
P3, P4 M3, M4, P3, P4 M3, M4, P3, P4
VDD A4,C3,C4,E3,E4, G3, |A4,C3,C4,E3, |A4,C3,C4,ES, Power Supply Voltage
G4, J3, J4, L3, L4, N3, |E4,G3,G4,J3, 44, [E4,G3,G4,J3, J4,
N4, R3, R4, T4 L3,L4,N3,N4,R3, [L3,L4,N3,N4,R3,
R4, T4 R4, T4
VREF A3, T3 A3, T3 A3, T3 Input Reference Voltage
ZOH J5 J5 J5 Reserved
Z0L J6 J6 J6 Reserved
CK H1 H1 H1 Positive Master Clock
CK# J1 J1 J1 Negative Master Clock
Co G6 G6 G6 Configuration control input
C1 G5 G5 G5 Configuration control input

Document #: 38-07690 Rev. **
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Pin Definition (continued)
Pin Number Pin Number Pin Number
Pin Name (C0=0,C1=0) (C0=0,C1=1) | (CO=1,C1=1) Description

RESET# G2 G2 G2 Asynchronous reset — resets registers and
disables Vref data and clock differential input
receivers

CSR# J2 J2 J2 Chip Select—Disables D1-D24 when both CSR#
and DCS# are HIGH (Vpp)

DCS# H2 H2 H2 Chip Select—Disables D1-D24 when both CSR#
and DCS# are HIGH (Vpp)

D1 A1 Data input — clocked in on the crossing points of
CK and CK#

D2-3 B1, C1 B1, C1 B1, C1 Data input — clocked in on the crossing points of
CK and CK#

D4 D1 Data input — clocked in on the crossing points of
CK and CK#

D5,6,8,9, |E1,F1,K1, L1, M1 E1, F1, K1, L1, M1|E1, F1, K1, L1, M1|Data input — clocked in on the crossing points of

10 CK and CK#

D11 N1 N1 Data input — clocked in on the crossing points of
CK and CK#

D12, 13 P1, R1 P1, R1 P1, R1 Data input — clocked in on the crossing points of
CK and CK#

D14 T T Data input — clocked in on the crossing points of
CK and CK#

D15-25 B2, C2, E2, F2, K2, L2, Data input — clocked in on the crossing points of

M2, N2, P2, R2, T2 CK and CK#

DODT D1 D1 N1 The outputs of this register bit will not be
suspended by the DCS# and CSR# Control

DCKE A1 A1 T1 The outputs of this register bit will not be
suspended by the DCS# and CSR# Control

Q1A A5 Data Outputs that are suspended by the DCS#
and CSR# control

Q2A-3A B5, C5 B5, C5 B5, C5 Data Outputs that are suspended by the DCS#
and CSR# control

Q4A D5 Data Outputs that are suspended by the DCS#
and CSR# control

Q5A,6A,8A, |E5, F5, K5, L5, M5 E5, F5, K5, L5, M5 |E5, F5, K5, L5, M5|Data Outputs that are suspended by the DCS#

9A, 10A and CSR# control

Q1A N5 N5

Q12A, Q13A|P5, R5 P5, R5 P5, R5

Q14A TS5 T5 Data Outputs that are suspended by the DCS#
and CSR# control

Q1B A6 Data Outputs that are suspended by the DCS#
and CSR# control

Q2B-3B B6, C6 B6, C6 Data Outputs that are suspended by the DCS#
and CSR# control

Q4B D6 Data Outputs that are suspended by the DCS#
and CSR# control

Q5B, 6B, 8B, E6, F6, K6, L6, M6 |E6, F6, K6, L6, M6 |Data Outputs that are suspended by the DCS#

9B, 10B, and CSR# control

Q11B N6 Data Outputs that are suspended by the DCS#
and CSR# control

Document #: 38-07690 Rev. **
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Pin Definition (continued)
Pin Number

PRELIMINARY

CY2SSTU32866

Description

Pin Number

Data Outputs that are suspended by the DCS#

(C0=0,C1=0)

Pin Number
(C0=0,C1=

P6, R6

1) | (C0=1,C1=1)
P6, R6

and CSR# control
and CSR# control

and CSR# co

Data Outputs that are suspended by the DCS#

Data Outputs that are suspended by the DCS#

Data outputs that will not be suspended by the

ntrol

Pin Name

T6

DCS# and CSR# control

Q12B, 13B

L6,

H5

Data outputs that will not be suspended by the

DCS# and CSR# control

B6, C6, E6, F6, K6,

H5

H6

Data outputs that will not be suspended by the

DCS# and CSR# control

M6, N6, P6, R6, T6

H5

H6

N5

DCS#

Data outputs that will not be suspended by the

and CSR# control
outputs that will not be suspended by the

D5

N6

DC

S# and CSR# control

D5

D6

T5

DCS# and CSR# control

Data
Data outputs that will not be suspended by the

A5

T6

Partial parity out — indicates odd parity of inputs

D1-D25

QODTB

A5

A6

A2

Output error bit— generated one clock cycle after

QCKEA

A2

D2

the corresponding data output
Parity input — arrives one clock cycle after the

corresponding data input

QCKEB
A2

D2

G1

No Connect Pins

PPO
D2

G1

B2,C2,E2,F2,K2,
L2, M2, N2, P2,

QERR#
G

1

R2, T2

B2,C2,E2,F2,K2,
L2, M2, N2, P2,

R2, T2

PAR_IN

A6, D6, H6

NC

Document #: 38-07690 Rev. **
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RESET 624%
cLk L !
CLK i
LPSO
(internal node)
D2-D3,
D5-DB6, 22 D2-D3,
D8-D25 CE D5-D6, Q2-Q3,
VRep 2242 b D8-D25 N 22 Q5-Qs,
> CLK Q > l/ Q8-Q25
—OR
D2-D3,
22 D5-D6,
D8-D25
Parity
Generator
> C 1

D2

QERR

G5
c1
L 0
D Q 1 D
L CLK o ©
> CLK LK
o—(O|R O R
o1 CE
PAR_IN 7;§

G6
co
‘
> CLK [:
2-Bit LPS1
Counter (internal node) D
R Q 1
> CLK
Ol R

Figure 1. Parity logic Diagram for 1:1 register configuration (positive logic) C0=0, C1=0
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RESET 624%
>
ck Mt
CLK a1
LPSO
(internal node)
D2-D3, Q2A-Q3A,
D5-D6, 11 D2-D3, 11 Q5A-Q6A,
D8-D14 W O CE D5-DS, _D“_QSA—QMA
VREF D8-D14
> CLK Q
»—O|R n 11 ooB-038,
o0
11 e 8B-Q14B
D8-D14 Q Q
Parity
Generator
G5
C1l
0
L PPO
D Q ; D O
> CLK >~ CLK
G1
PAR_IN ——|
D2 ____
—¢ QERR
G6
Cco
> CLK E
2-Bit LPS1
Counter .
" (internal node) D
> CLK
R

Document #: 38-07690 Rev. **

Figure 2. Parity logic Diagram for 1:2 register-A configuration (positive logic) C0=0, C1=1
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RESET L%
cLk 2 f
ok 2
LPSO
(internal node)
D1-D6, u (L
D8-D13 [ ca D1-D6, |> 1 Q1a-qea,
Vrer 2338 D D8-D13 Q8A-Q13A
> CLK Q
[ — Y n |> 11 o1B-QeB,
.} 1o Q8B-Q13B
D8-D13
Parity
Generator
G5
c1
L PPO
D Q
> CLK
o—R
G1
PAR_IN 7:>D
D2 ____
>—|:F QERR
co &8
‘
> CLK T)—:
_Bi 0
C%u%ltter ) LPS1
(internal node) D
R 0 1
= CLK
o R
Figure 3. Parity logic Diagram for 1:2 register-B configuration (positive logic) C0=1, C1=1
Table 2. Flip Flop Function Table
Inputs Outputs
RESET# DCS# CSR# CK CK# Dn, DODT, DCKE Qn | QCS#| QODT, QCKE
H L L IT 3T L L L L
H L L 3T 3T H H L H
H L L LorH LorH X Qo0 Qo0 Qo
H L H 3T L L L L
H L H IT T H H L H
H L H LorH LorH X Qo Qo Qo
Page 7 of 26
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Table 2. Flip Flop Function Table (continued)
Inputs Outputs
RESET# DCS# CSR# CK CK# Dn, DODT, DCKE Qn | QCS#| QODT, QCKE
H H L T T L L H L
H H L T T H H H H
H H L LorH LorH X Qo Qo0 Qo0
H H H 1T 1T L Qo H L
H H H T 3T H Qo H H
H H H LorH LorH X Qo Qo Qo
L X or Floating | X or Floating| X or Floating | X or Floating X or Floating L L L

Document #: 38-07690 Rev. ** Page 8 of 26
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n+1
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I
RS RO
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KRR XK
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RS XK
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X 0 N
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| -

a o

| | |
VWA WA WA WAV
e |
. !
XXX
. |
/X X X
|
| i '
/XX XX
cconl ¥
/XX
CLk to GERR | CKGERR i
[¢— Data to QERR Latency H\‘[\ }C

5

PPO

QERR¥

HorL

H, L, or X

LKL
SRELRRLLS

%
Q

0, C1=0, RST# Switchs L to H

Figure 4. CY2SSTU32866 used as single device C0

Page 9 of 26

Document #: 38-07690 Rev. **



— - PRELIMINARY CY2SSTU32866

CSR z%;
¢
7

n n+1 n+2 n+3 n+4

“ DT NS NSNS\ S\
| | | | |
| I | 1 |

= DA\ /NN S

I
ts Wth

X X_

X
X

X X
N\
I tsu e—P—P—tp
|
\
I
\

|
|
|
D1-D25 % | X ;
|
|
|
—
| f
XXX X |
|
\
|
ﬁ Data to PPO Latency — P (;PLEIEOOEQLE%& j|<—>
qERR &\ Nl X X X:

t t
pdm: pdmss
CLKto Q7|
tpd H
CLK to PPO
ﬁ Data to QERR Latency 4%

\
|
|
|
\
| |
|
X X
l
\
¢ |
\ |
|
\
PPO &§§§§§§ggggggggggggggsgss * X
V, : N ) )
Unknown input Output signal is dependent on ><
% event \\\\ the prior unknown input event Horl
Figure 5. CY2SSTU32866 used as single device, C0=0, C1=0, RST# being held high
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Q

%

CcSRT
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0%
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>

XX
>
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>
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>
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00008,

CRRKL
6%%%%
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<

XXX XX X XX X X
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9 0.9.0.90.9.0.90.0.9,

00%0%6%6%0%%%%%%

&
‘ J
S

cLkt

cLkt

1)

D1-D25T

PHL

t
RESET to Q

Q1-Q25

T — =

PAR_INT

{RPHL

RESET to PPO

PPO

QERR

HorlL

0, RST# switchs from Hto L

0, C1

RESET to QERR

RPLH

Figure 6. CY2SSTU32866 used as single device, CO
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_ T XXX X
D1-D14 XX

Q1-Q14

RESET
oes m
esr m
CLK
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%% %% %%

Q

O
\ ’ %
SRR (}

SR |

P

teu J——ple— 1,

VA WA NV WAL WA W

XX

X

pdm tpdmss
" CLKtoQ 4‘—’} |

X

X

X

PAR_INT

tsy —t—ht—>t tyy

X

|
[
|
|
!
|
|
I
|
|
|
\
|
|
!
|

XL X

PPO

(¢

tog L ol
pd
ClkiopPo T€7P \

X
/X

X

X

|
!
|
|
|
|
|
|
|
[
\
|
| tpy
dLK to QERR ‘

|
|
|
|
|
|
J
I
|
l
1
|
|

CLK to QERR }

tPHL. tPLH

QERR*
(not used)

XX

Data to QERR \\‘\

Latency \

X

|
|
-

H, L, orX

HorlL

Figure 7. CY2SSTU32866 used as pair, C0=0, C1=1, RST# switches from L to H
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_S()
RESET
DCS \
)
CSR [§;§§ \
)

CLK

N\ 1\

( n n+ n n+ n
W
o« RN/ S S S S S\

D1-D14

X

X

o W/_X

|
|
|
|
|
|
|
l
|
|
|
|
|
|
[

t
pd ﬂq—ﬂ
CLK to PPO \

X
X X

< owaopeo ) i o

[

4

Unknown input
event

NN

¢ DaatoQERR __)

Latency |

Output signal is dependent on
the prior unknown input event

-
X

H

orL

Figure 8. CY2SSTU32866 used as pair, C0=0, C1=1, RST# being held high
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X
S
R
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RESET to Q

PRELIMINARY

YPRESS

RESET
Dcst
CSRT
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CLKT
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Q1-Q14
PAR_INT

M
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HorL

1, RST# switches from Hto L

RESET to QERR

IRPIH

0, C1

/

tRPHL

RESET to PPO

Figure 9. CY2SSTU32866 used as pair, CO
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QERR
(not used)
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CYPRESS

ﬁ___.

L

RESET

DCs

CSR

n+4

n+3

n+2

n+1

tPHL.tPLH
CLK to QERR

R S Y N S R (S

Q1-Q14

PAR_INTH

PPO

(not used)

_tPHL
CLK to QERR

4— Data to QERR Latency H‘

QERRS

HorL

1, RST# switches from L to H

1, C1=

Figure 10. CY2SSTU32866 used as pair, CO
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RESET
DCs \
)
CSR [Eé; \
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n n+1 n+2 n+3 n+4
| | | |
| | |
CLK

WA Y

< Data to PPO
Latency 1
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QERRT
(not used)

77777

CLK to QERR
A X

L

\\ Unknown input
k\‘\\ event

‘|‘ Datato QERR __y)|

Latency |

Output signal is dependent on
the prior unknown input event

x HorL

Figure 11. CY2SSTU32866 used as pair, C0=1, C1=1, RST# being held high
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RESET
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)
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RESET to QERR
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Figure 12. CY2SSTU32866 used as pair, C0
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Absolute Maximum Conditions [']
Parameter Description Condition Max. Unit
Ts Storage Temperature 150 C
Vee Supply Voltage Range 2.5 \%
VIN Input Voltage Rangel? Vpp + 0.5 \Y,
Vout Output Voltage Rangel? Vpp + 0.5 v
Ik Input Clamp Current Vo <0orVg>Vpp 50 mA
lok Output Clamp Current Vo <0orVg>Vpp 50 mA
lo Continuous Output Current Vo =0to Vpp 50 mA
lece Continuous Current through Vpp/GND 100 mA
DC Electrical Specifications
Parameter Description Conditions Min. Max. Unit
Ta (Com.) Ambient Operating Temp 0 70 C
Vpp Operating Voltage 1.7 1.9 \%
VREF Voltage Reference 0.49*Vpp 0.51*Vpp \Y
Vi Terminating Voltage VRep40mV | Vggp+40mV \
V, Input Voltage 0 Vb V
I Input Current V| =Vpp or GND -5 5 pA
Vi AC Input Low Voltage Data, CSR#, and PAR_IN inputs - VRep—250mV| V
DC Input Low Voltage - Vgep—125mV| V
VIH AC Input High Voltage VRerg + 250mV - Vv
DC Input High Voltage VRer + 126mV - \
Input Low Voltage RESET#, Cn 0.35 X Vpp V
Input High Voltage 0.65 X Vpp \%
Vicr Input Low Voltage CK, CK# 0.675 1.125 \
Vip Input Differential Voltage 600 - mV
VoL Output Low Voltage loL =100 pA, Ve = 1.7V 1o 1.9V - 0.2 V
loL =6 MA, Vg = 1.7V - 0.5 V
VoH Output High Voltage lon =-100 pA, Voo = 1.7V 1o 1.9V Vpp—0.2 - V
loy =—-6 mA, Vg = 1.7V 1.2 - \%
lon Output High Current - -8 mA
loL Output Low Current - 8 mA
Ibp Static Standby Power RESET# = Gyp, 10 =0, Vpp = 1.9V 100 pA
Supply Current
Static Operating Power RESET# = Vpp, V| = Viyac) o ViLac) 40 mA
Supply Current I0=0,Vpp=1.9V
Notes:
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.
2. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed
3. This value is limited to 2.5V (max.)
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DC Electrical Specifications (continued)
Parameter Description Conditions Min. ‘ Max. Unit
Ibob Power Supply Current RESET# = Vpp, V| = Viyac) of ViLac), CK, 28 (typical) pA/MHz
Dynamic Operating Clock |CK# switching 50% duty cycle,
Only VDD =1.8V
Dynamic Operating per RESET# = Vpp, V| = Viyac) of ViLac) CK, 18 (typical) pA/MHz
each Data Input CK# switching 50% duty cycle,
Vpp = 1.8V, 110 switching 1:1 configuration
RESET# = VDD, V| = V|H(AC) or V|L(AC)’ CK, 36 (typlCG') HA/MHZ
CK# switching 50% duty cycle,
Vpp = 1.8V, 110 switching 1:2 configuration
Low Power Active Mode, |RESET# =Vpp, V| =V ync)or Viac) CK, 27 (typical) pA/MHz
CLK only CK# switching 50% duty cycle,
Vpp = 1.8V, CS Enabled
Low Power Active Mode RESET# = VDD, V| = V|H(AC) or V|L(AC)’ CK, 2 (typlcal) HA/MHZ
per each Data Input CK# switching 50% duty cycle,
Vpp = 1.8V, 110 switching 1:1 configuration,
CS Enabled
RESET# = VDD! V| = VIH(AC) or VIL(AC)! CK, 2 (typlcal) MA/MHZ
CK# switching 50% duty cycle,
Vpp = 1.8V, 110 switching 1:2 configuration;
CS Enabled
Cin Ci (Data and CSR#) V| = VRgF £ 250mV 25 3.5 pF
Ci (CK and CK#) Vix=0.9V, V|p =600 mV 2 3 pF
Ci (RESET#) V| =Vpp or GND 25 pF
AC Timing Specifications
Parameter Description Conditions Min. Max. Unit
Feolk Clock Frequency - 500 MHz
Tw Pulse Duration CK, CK# HorL 1 - ns
TACT[4] Differential Input Active time - 10 ns
TinacT™ Differential Input Inactive time - 15 ns
Tsu Set-up Time DSR# before crossing CK,CK#, 0.7 - ns
CSR=H
CSR# before crossing CK,CK#, 0.7 - ns
DCS=H
DCS# before crossing CK,CK#, 0.5 - ns
CSR=L
DODT, DCKE and data before 0.5 - ns
crossing CK,CK#, CK going
HIGH
PAR_IN after crossing CK,CK# 0.5 ns
Th Hold Time DCS#, DODT, DCKE and data 0.5 - ns
after crossing CK, CK#
PAR_IN after crossing CK, CK# 0.5 - ns
TepMm Propagation Delay single bit switching |From CK, CK# crossing to Q 1.86 ns
Trpmss Propagation Delay simultaneous From CK, CK#to Q - 1.87 ns
switching simultaneous switching
Tep Propagation Delay from Low to High From CK, CK# crossing to PPO 2.15 (typical) ns
Notes:

4. Data and Vggg inputs must be low a minimum time of Tact max, after RESET# is taken HIGH.
5. Data, VRgr and clock inputs must be held at valid levels (not floating) a minimum time of T\yact Max after RESET# is taken LOW.
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AC Timing Specifications (continued)

Parameter Description Conditions Min. Max. Unit
TeLH Propagation Delay from Low to High From CK, CK# crossing to 1.2 3 ns
TeHL Propagation Delay from Low to High QERR# 1 24 ns
TrPLH Propagation Delay from Low to High RESET# LOW to QERR# HIGH 3 (typical) ns
TrPHL Propagation Delay from High to Low RESET# LOW to Q, PPO LOW 3 ns
SR Slew Rate Rising dv/dt_r (20 to 80%) 1 4 Vins

Slew Rate Falling dv/dt_f (20 to 80%) 1 4 V/ns
dv/dt A Delta between Rising/Falling Rates - 1 V/ns
VDD

DUT
R_=1000Q
T, = 350ps, 500

it CK % Test Point
CK Inpt ouT l é

CK
Test Point C.= 30pF$ R _=1000Q

R_= 1000

Test Point

C includes probe and jig capacitance

Figure 13. Test Load for Timing Measurements #1

LVCMOS
Voo
RESET X Vpo/2 f Vpo/2
! B e —— ov
: tinzn:( i{—)ltad :
" ' i
loo : 90%
i
10%
Ipp tested with clock and data inputs held at Vpp or GND, and | = OmA
Figure 14. Active and Inactive Times
! & o
[ 7
]
[ i A VIH
Input Ver Vo
Vi

V|p = 600mV
Vi = VRer + 250mV (AC Voltage levels) for differential inputs. V| = Vpp for LVCMOS inputs.
VL = VRer - 250mV ( AC voltage levels) for differential inputs. V= Vpp for LVCMOS inputs

Figure 15. Pulse Duration
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CK '
: tsu i ‘ th , :
: ' 5 VIH
VIL
Vip = 600mV
VRer = Vbp/2

Vin = VRer + 250mV (AC Voltage levels) for differential inputs. V| = Vpp for LVCMOS inputs.
VL = VRer - 250mV ( AC voltage levels) for differential inputs. V= Vpp for LVCMOS inputs

Figure 16. Set-up and Hold Times

IR IR Vies)
CK ! : ! i Yy
eurie—p! it

Output 7|L Vi 3|Vm v

tpLy and tpyy are the same as tpp

Figure 17. Propagation Delay

LVCMOS RESET Y
Input \VDD/Z "
Vi

:‘—>§ et
Output \\Vrr >
Voo

tpLy @and tpy are the same as tpp
Viy = VRee *+ 250mV (AC Voltage levels) for differential inputs. V| = Vpp for LVCMOS inputs.

VL = VRrer - 250mV ( AC voltage levels) for differential inputs. V= Vpp for LVCMOS inputs

Figure 18. Propagation Delay after RESET#

VDD
puT R, = 500
Test Point

ouT —L
C, =10pF

C| includes probe and jig capacitance

Figure 19. Load Circuit - High to Low Slew Measurement
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OUTPUT VOH
- 80%
dv_f

v 20%

VOL
| dif
Figure 20. High to Low Slew Rate Measurement
DUT

- Test Point
—L C_=10pF R =50Q

ouT

Figure 21. Load Circuit, Low to High slew measurement

C_ includes probe and jig capacitance

dtr
VOH
80%
dv_r
Y 20%

OUTPUT. VOL

Figure 22. Low to High Slew Rate Measurement

VDD

oA LJE R, = 1kQ

Test Point
% C_ = 10pF

ouT

C includes probe and jig capacitance

Figure 23. Load Circuit - High to Low Slew Rate Measurement
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LVCMOS
RESET e o o e s s e e — —— Vee

INPUT
oV
VoH
OUTPUT
o4asv_ __ _ _ _ _ _ _ oV

Figure 24. Open drain output - Low to High transition with respect to reset inputs

Timing IV

Qutput

Figure 25. Open drain output - High to Low transition with respect to clock inputs

Timing x

Output
Figure 26. Open drain output - High to Low transition with respect to clock inputs

DUT

Test Point

ouT ’
—L- R =1KQ

l C_=5pF
C_ includes probe and jig capacitance

Figure 27. Partial-parity-out Load Circuit
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CK e
% Vier Vi Vv,
ICR I(P-P)
CK b N\ P Y
] ]
teur E(—)i EHE for
' ' '
----- VOH
_ Hv v
Output T T VOL
V1T = Vpp/2
tpLy and tpy are the same as tpp
Vip-p) = 600mV

inputs

LVCMOS

Figure 28. Partial-parity-out ; propagation delay times with respect to clock

RESET W Vik
DI
INPUT N : v,
i(—)i tor
- v
v OH
Output v
Vou
VT = Vpp/2

tpLy and tpy_ are the same as tpp

Vg = VRer + 250mV (AC Voltage levels) for differential inputs. Vy = Vpp for LVCMOS inputs.
VL = VRer - 250mV ( AC voltage levels) for differential inputs. V= Vpp for LVCMOS inputs

Figure 29. Partial-parity-out ; propagation delay times with respect to clock

inputs
Ordering Information
Part Number Package Type Product Flow
Lead Free
CY2SSTU32866BFXC 96-pin FBGA Commercial, 0° to 70°C
CY2SSTU32866BFXCT 96-pin FBGA — Tape and Reel Commercial, 0° to 70°C
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Package Drawing and Dimensions

96-Ball FBGA (5.5 x 13.5 x 1.2 MM) BF96A

H [
©0.50+0.05(96X)

TOP VIEW BOTTOM VIEW
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‘ © OO
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000000
000000
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DIMENSIONS IN MILLIMETERS
REFERENCE JEDEC MO-205
PKG. WEIGHT: 0.23 gms

O
O
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ooo0lo

PART #
BF96A | STANDARD PKG.
BP96A| LEAD FREE PKG.
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All products and company names mentioned in this document may be the trademarks of their respective holders.
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