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FEATURES

B Max. toggle frequency of 800MHz
B Differential outputs

B IEE min. of -80mA

B Industry standard 100K ECL levels

B Extended supply voltage option:
VEE = —4.2V to -5.5V

B Voltage and temperature compensation for
improved noise immunity

H Internal 75K input pull-down resistors
B 150% faster than National or Signetics
B 40% lower power than National or Signetics

B Function and pinout compatible with National and
Signetics F100K

B ESD protection of 2000V
H Available in 24-pin CERDIP, 24-pin CERPACK and

TRIPLE D FLIP-FLOP

SY100S331

DESCRIPTION

The SY1008331 offers three D-type, edge-triggered
master/slave flip-flops with true and complement outputs,
designed for use in high-performance ECL systems. Each
flip-flop is controlled by a common clock (CPc), as well as
its own clock pulse (CPn). The resultant clock signhal
controlling the flip-flop is the logical OR operation of these
two clock signals. Data enters the master when both CPc
and CPn are LOW and enters the slave on the rising edge
of either CPc or CPn (or both).

Additional control signhals include Master Set (MS) and
Master Reset (MR) inputs. Each flip-flop also has its own
Direct Set (SDn) and Direct Clear (CDn) signals. The MR,
MS, SDn and DCn signals ovetride the clock signals. The
inputs on this device have 75KQ pull-down resistors.
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Pin Function
CPo - CP2 Individual Clock Inputs
CPc Common Clock Input
Do — D2 Data Inputs
CDo - CD2 Individual Direct Clear Inputs
SDn Individual Direct Set Inputs
MR Master Reset Input
MS Master Set Input
Qo - Q2 Data Outputs
Q- Q2 Complementary Data Outputs
VEES VEE Substrate
Vcea Vcco for ECL Outputs

TRUTH TABLES

Asynchronous Operation(" Synchronous Operation("
Inputs Outputs Inputs Qutputs
MS MR MS MR

Dn CPn CPc SDn DCn Qn (i+1) Dn CPn CPc SDn DCn Qn

X X X H L H L u L L L

X X X L H L H u L L L H

X X X H H U L L u L L L

NOTE: H L u L L H
e Yot Lot Lo vt ot x0ones s [T T T T o
Positive Transition, u = Low-to-High Transition X H X L L Qn (1)
X H L L Qn (1)

NOTE:

1. H = High Voltage Level, L = Low Voltage Level, X = Don't Care, U =

Undefined, t = Time before CP Positive Transition, t+1 = Time after CP
Positive Transition, u = Low-to-High Transition

DC ELECTRICAL CHARACTERISTICS

VEE = —4.2V to —5.5V unless otherwise specified, Vcc = VccA = GND

Symbol Parameter Min. Typ. Max. Unit Condition
IH Input HIGH Current, All Inputs — — 200 LA VIN = VIH (Max.)
IEE Power Supply Current -80 —65 -35 mA Inputs Open
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AC ELECTRICAL CHARACTERISTICS

CERDIP
VEE = —4.2V to —5.5V unless otherwise specified, Vcc = VccA = GND

Ta=0°C Ta = +25°C TA = +85°C
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition
fmax Toggle Frequency 800 — 800 — 800 — MHz
tPLH Propagation Delay 300 900 300 900 300 900 ps
tPHL CPc to Qutput
tPLH Propagation Delay 300 900 300 900 300 900 ps
tPHL CPn to Output
tPLH Propagation Delay 300 1000 300 1000 300 1000 ps
tPHL CDn, SDn to Output
tPLH Propagation Delay 300 1100 300 1100 300 1100 ps
tPHL MS, MR to Output
tTLH Transition Time 300 900 300 900 300 900 ps
tTHL 20% to 80%, 80% to 20%
ts Set-up Time ps
Dn 400 — 400 — 400 —
CDn, SDn (Release Time) 500 — 500 — 500 —
MS, MR (Release Time) 800 — 800 — 800 —
tH Hold Time Dn 300 — 300 — 300 — ps
tow (H) Pulse Width HIGH 800 — 800 — 800 — ps
CPn, CPc, DCn
SDn, MR, MS
CERPACK
VEE = —4.2V to —5.5V unless otherwise specified, Vcc = VccA = GND
Ta=0°C Ta = +25°C TA = +85°C
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition
fmax Toggle Frequency 800 — 800 — 800 — MHz
tPLH Propagation Delay 300 800 300 800 300 800 ps
tPHL CPc to Qutput
tPLH Propagation Delay 300 800 300 800 300 800 ps
tPHL CPn to Output
tPLH Propagation Delay 300 900 300 900 300 900 ps
tPHL CDn, SDn to Output
tPLH Propagation Delay 300 1000 300 1000 300 1000 ps
tPHL MS, MR to Output
tTLH Transition Time 300 900 300 900 300 900 ps
tTHL 20% to 80%, 80% to 20%
ts Set-up Time ps
Dn 400 — 400 — 400 —
CDn, SDn (Release Time) 500 — 500 — 500 —
MS, MR (Release Time) 800 — 800 — 800 —
tH Hold Time Dn 300 — 300 — 300 — ps
tow (H) Pulse Width HIGH 800 — 800 — 800 — ps
CPn, CPc, DCn
SDn, MR, MS
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AC ELECTRICAL CHARACTERISTICS (Continued)
PLCC
VEE = —4.2V to —5.5V unless otherwise specified, Vcc = VccA = GND

Ta=0°C Ta = +25°C TA = +85°C
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit Condition
fmax Toggle Frequency 800 — 800 — 800 — MHz
tPLH Propagation Delay 300 700 300 700 300 700 ps
tPHL CPc to Qutput
tPLH Propagation Delay 300 700 300 700 300 700 ps
tPHL CPn to Output
tPLH Propagation Delay 300 800 300 800 300 800 ps
tPHL CDn, SDn to Output
tPLH Propagation Delay 300 900 300 900 300 900 ps
tPHL MS, MR to Output
tTLH Transition Time 300 900 300 900 300 900 ps
tTHL 20% to 80%, 80% to 20%
ts Set-up Time ps
Dn 400 — 400 — 400 —
CDn, SDn (Release Time) 500 — 500 — 500 —
MS, MR (Release Time) 800 — 800 — 800 —
tH Hold Time Dn 300 — 300 — 300 — ps
tow (H) Pulse Width HIGH 800 — 800 — 800 — ps
CPn, CPc, DCn
SDn, MR, MS

TIMING DIAGRAMS

DATA

0.7+0.1ns _>| 0.7+0.1ns
, -0.95V
CLOCK

_/

tPHL — — tPLH  —=

OUTPUT \ /Z 50%

tPHL — [—

lat——————— 1/fmax ———m=]

tPLH —m=]

—
OUTPUT
tTLH {THL

Propagation Delay (Clock) and Transition Times

NOTE:
VEE = —4.2V to 5.5V unless otherwise specified, Vcc = Vcca = GND
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TIMING DIAGRAMS (Continued)

0.7+0.1ns Zl;— ——I |<— 0.7+0.1ns
+1.05V

SDn, CDn B0
MS, MR 20%
+0.31V
l«— ts (RELEASE TIME)
a— tpw (H)
CLOCK / 50%
tPHL —»=

OUTPUT \

tPLH —a=

OUTPUT %

Propagation Delay (Sets and Resets)

+1.05V
DATA 50%

+0.31V

th

ts

+1.05V

CLOCK 50%
+0.31V

Data Setup and Hold Time

NOTES:
ts is the minimum time before the transition of the clock that information must be present at the data input.
th is the minimum time after the transition of the clock that information must remain unchanged at the data input.

PRODUCT ORDERING CODE

Ordering Package Operating
Code Type Range
SY100S331DC D24-1 Commercial
SY100S331FC F24-1 Commercial
SY100S331JC J28-1 Commercial
SY100S331JCTR J28-1 Commercial

5-331



SY100S331

SYNERGY

SEMICONDUCTOR

")

€0 *NOISSINEISD N3LLIEM
NOISIY INOHUM SUVEVddY 0 JTvS ¥O JMNIOVANNYA 3HL HOJ V0 3svITR
SISva_ JHL Sv_g3SN H0 'AId00 ‘aIONA0NAIY 3 LON TIVHS
v/N NV 3ONIALINOD 1OIMIS NI GINSSI 34V HOLONANODINIS OddIIINVS NvIug 9NVHO NOM
3v0S ADUENAS 4O ALY3dONd FHL ¥V SNOUVOLID3DS 3SIHL TONINOD LNINNDOQ A AHY
YIAUIM TIVHSHYN | BE/£2/20 [ViLN¥uN "0 NINy3S
m_z_._._..Do 39vHOVd v SALVNO HOLYNIONO
(3a1m ,00%") dIO¥3D Qv31 ¥Z s | awa SVAONddY | 3Iva STVAOHAdY
8L8.-199-80¥ :Xvi HYOLONANQJIWAS
1616-086—80v ‘131
¥5056 %0 NeNTD VINYS AODHINAS
Q¥YAIINOB LIOJS 0GZE

‘SIONVITIOL INJNNIMY 35V OL dvd ONY —————434 [¥6'22] 001}
NOISNELO¥ SSY19 SIANTONI NOISNINI SHL g7 [1-1] sv0°0
"[WW]SIHONI NI 3dv SNOISNINIA -1 [8°0] Glo0 i [eo1] seo0 | | = L—gss [+s2] 0010
*S3LO0N [ss0] s200 |
N
"NIN [85°0] §10°0 _ mmﬁum mw”..w
I_||_|. 1
, . [e0'v] 0910
[ooe] evio | H [v8g] oczo
[orv] s810 = L
{ {
‘T XV [9L] G900 — =

[oz'0] 800'0

En.am_o.o I L
T - e R R W |

A e - 20°6] 99570
088 [91°01] Qov'0 [vz01] £0¥0 z i "
ovod [26'0}] 0£%°0 98°6) 88570

N e \ERTRTRT R R TR R R R

\ﬂ 43y

m..\ [v9'0] szo0 'y
= .z Tm_mJ 081°L
o [56/81/70] " INIATI00 3ova IN0 NV 1 T35 G¥00L OL owd IR0 30 ¥Z'1§] 05T’}
|se/51/50 Z1 139 OL OMQ_U3L83ANOD| 20
E £6/0£/2) "IVANO4 0'% NOISN3A ¥3NDIS30 OL "OMO LY3ANOD| 10
(& v NOILdI¥4OS3IA NOISIAIY A3y
M I 40 )} 39vd dy¥02sv/5£000/4ad £ovS000ad :# AJN/314
Ll
-l
<
N

5-332




")

SYNERGY

SEMICONDUCTOR

SY100S331

24 LEAD CERPACK (F24-1)
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28 LEAD PLASTIC LEADED CHIP CARRIER (J28-
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