LOW-POWER OCTAL ECL/TTL

BI-DIRECTIONAL TRANSLATOR PRELIMINARY
SY100532
35,22’}\,'559! WITH REGISTER 9

FEATURES DESCRIPTION
m Bi-directional translation The SY1008329 is an octal registered bi-directional
m ESD protection of 2000V translator designed to convert TTL logic levels to 100K

ECL logic levels and vice versa. The direction of this

W ECL high impedance outputs translation is determined by the DIR input. A LOW on the

B Registered outputs output enable input (OE) holds the ECL outputs in a cut-

B Voltage compensated operating range: off state and the TTL outputs at a high impedance level.

—4.2V to -5.7V The outputs change synchronously with the rising edge of

W Fast TTL outputs the clock input (CP) even though only one output is enabled
B Three-state outputs at the time.

The cut-off state is designed to be more negative than

® Function and pinout compatible with National and a normal ECL LOW level. This allows the output emitter-

Signetics F100K followers to turn off when the termination supply is 2.0V,

| Available in CERDIP and CERPACK’ presenting a high impedance to the data bus. This high

impedance reduces termination power and prevents loss
of low state noise margin when several loads share the
bus.
The SY100S329 is designed with fast TTL output buffers
PIN CONFIGURATIONS featuring optimal DC drive and capable of quickly charging
and discharging highly capacitive loads. All inputs have
internal 75KQ pull-down resistors.
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PRELIMINARY

SYNERGY SV1005529
FUNCTIONAL BLOCK DIAGRAM DETAIL
See Detail ECL-TTL TTL
/ TRANSLATOR REGISTER OUTPUT BUFFER
r__ Q
ECLo -~ -~ TTLo
TTL
™ < ECL
e — |
ECL1 - > TTL1
o [— D
TTL-ECL
TRANSLATOR
ECL? » TTL2 ECL 0_>
OUTPUT
> g BUFFER
ECL3 » TTLa CLOCK D—>—
o r—
DIRECTION D—>o—<
ECL4 - » TTLa
> [ QUTPUT > >_23————
ENABLE
ECL5 - » TTLs
—o- (—e
ECL6 - » TTlLe
> —
ECL7 - > TTL7
> l—e
CP)
CLé)CK -
(DIR) ECUTTL ~—~]
——
{OE) QUTPUT DECODE
ENABLE
NOTE:

1. CP, DIR and OE use ECL logic levels.
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SYNERQY
SEMICONDUCTOR

PRELIMINARY
SY1005329

TRUTH TABLE(")

OE DIR CP ECL Port TTL Port Notes
L L X Input zZ 2,4
L H X LOW (Cut-Off) Input 3,4
H L s L L 2
H L ' H H 2
H L L X NC 2,4
H H 7 L L 3
H H S H H 3
H H L NC X 3,4

NOTES:

1 H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care; Z = High Impedance
2 ECL input to TTL output mode.

3. TTL input to ECL output mode,

4. Retains data present before CP.

GUARANTEED OPERATING CONDITIONS

Symbol Rating Value Unit
VEE ECL Supply Voltage -5.710 4.2 \']
VTTL TTL Supply Voltage +4.510 +5.5 \']
Tc Case Temperature 0 to +85 °C

ABSOLUTE MAXIMUM RATINGS!!

Symbol Rating Value Unit
TsTG Storage Temperature —65 to +150 °C
T Maximum Junction Temperature °C

Ceramic +175
Plastic +150
VEE VEE Pin Potential to Ground Pin -7.010 +0.5 \
VTTL VTTL Pin Potential to Ground Pin -0.5to +6.0 \
— ECL Input Voltage (DC) VEE to +0.5 )i
— ECL Output Current (DC Output HIGH) ~50 mA
- TTL Input Voltage(2) —0.510 +6.0 v
e TTL Input Current@ -30t0 +5.0 mA
— Voltage Applied to Output in HIGH State -0.5to +5.5 \
(Three-state Qutput)
— Current Applied to TTL Output in LOW State (Max.) Twice the Rated loL mA
NOTE:

1. Permanentdevice damage may occur if ABSOLUTE MAXIMUMRATINGS are exceeded Thisis astress rating only and functional operation is notimplied
atconditions other than those detailed in the operational sections of this data book. Exposure to ABSOLUTE MAXIMUM RATING conditions for extended
periods may affect device rehability.

2. Either voltage limit or current limit is sufficient to protect inputs.
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PRELIMINARY
SXNERGY $Y1005329

TTL-TO-ECL DC ELECTRICAL CHARACTERISTICS

VEE =-4.2V {0 5.7V, VCC = VCCA = GND, T¢ = 0°C to +85°C, VTTL = +4.5V to +5.5V("

Symbol Parameter Min. Typ. Max. Unit Condltion
VOH Output HIGH Voltage —1025 —955 ~870 mV VIN = ViH (Max.) or ViL (Min.)
VoL Ouiput LOW Voltage -1830 -1705 | —-1620 mV Loading with 50Q to -2V

Cutoff Voltage — -2000 | -1950 mV OE or DIR Low,
VIN = ViH (Max.) or VIiL (Min.),
Loading with 50Q to -2V
VOHC Qutput HIGH Voitage -1035 — — mv VIN = VIH (Min.) or Vi (Max.)
Corner Point High Loading with 50 to -2V
VoLc Output LOW Voltage —_ — -1610 mV
Corner Point Low
VIH Input HIGH Voltage 2.0 — 5.0 ) Over VTTL, VEE, TC Range
ViL Input LOW Voltage 0 — 0.8 \'] Over VTIL, VEE, TC Range
lIH Input HIGH Current — — 70 pA VIN = +2.7V
Breakdown Test — — 1.0 mA VIN = +5.5V
LIS Input LOW Current -700 — — pA VIN = +0.5V
VFCD Input Clamp Diode Voltage -1.2 — — \ IIN = —18mA
133 VEE Supply Current mA LE Low, OE and DIR High, Inputs Open
~189 — ~94 VEE = —4.2V to —4.8V
—199 — —94 VEE = —4.2V 10 -5.7V
NOTE:

1. The specified limits represent the "worst case” value for the parameter. Since these values normally oceur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen
to guarantee operation under "worst case” conditions

ECL-TO-TTL DC ELECTRICAL CHARACTERISTICS

VEE = —4.2V to -5.7V, Vcc = VecA = GND, T = 0°C to +85°C, CL = 50pF, VTTL = +4.5V to +5.5V("

Symbol Parameter Min. Typ. Max. Unit Condition
VOH Output HIGH Voltage 27 3.1 — \ IoH = —3mA, VTTL = 4.75V
2.4 2.9 — IoH = —3mA, VTTL = 4.50V
VoL Output LOW Voltage - 0.3 0.5 Vv loL = 24mA, VITL = 4,50V
VIH Input HIGH Voltage -1165 — —870 mV Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage —1830 — —1475 mV Guaranteed LOW Signal for All Inputs
IH Input HIGH Current — — 350 pA VIN = VIH (Max.)
L Input LOW Current 0.50 — — pA VIN = VIL {Min.)
lozHT Three-State Current Output High — — 70 uA VouT = +2.7V
lozLt Three-State Current Output Low —700 — — pA VouT = +0.5V
los Output Short-Circuit Current —150 — —60 mA VouT = 0.0V, VTTL = +5.5V
ITTL VTTL Supply Current — — 74 mA VTTL = +#5.5V
NOTE:

1. The specified limits represent the "worst case” value for the parameter Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen
to guarantee operation under "worst case” conditions.
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PRELIMINARY

SYNERGY SY1005329
CERDIP
VEE = —4.2V t0 -5.7V, VCC = VCCA = GND, VTTL = +4.5V to +5.5V(!
Tc=0°C Tc = +25°C Tc = +85°C
Symbol Parameter Min. | Max. | Min. | Max. { Min. Max. | Unit Condition
fMAX Maximum Toggle Frequency | 350 — 350 — 350 — MHz —
tPLH CP fo En 1.7 3.6 1.7 3.7 1.8 3.9 ns Figures 1 & 2
1PHL
tPZH OE to En (Cutoff to HIGH) 1.3 4.2 1.5 4.4 1.7 4.8 ns Figures 1 & 2
tPHZ OE to En (HIGH to Cutoff) 15 4.5 16 4.5 1.6 4.8 ns Figures 1 & 2
tPHZ DIR to En (HIGH to Cutoff) 1.6 4.3 1.6 4.3 1.7 4.5 ns Figures 1 & 2
tset Tnto CP 1.1 — 1.1 — 1.1 — ns Figures 1 & 2
thold Tnto CP 1.7 — 1.7 — 1.9 — ns Figures 1 & 2
tpw(H) Pulse Width CP 2.1 — 2.1 — 2.1 — ns Figures 1 & 2
TLH Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2
tTHL 20% to 80%, 80% to 20%

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS

CERDIP
VEE = —4.2V to -5.7V, VCC = VCCA = GND, VTTL = +4.5V t0 +5.5V, CL = 50pF("
Te = 0°C Tc = +25°C Tc = +85°C
Symbol Parameter Min. | Max. Min. | Max. Min. Max. | Unit Condition
tMAX Maximum Toggle Frequency | 125 — 125 — 125 — MHz —
tPLH CPtoTn 3.1 7.2 341 7.2 33 77 ns Figures 3 & 4
1PHL
tPzH OE to Tn (Enable Time) 34 8.45 3.7 8.95 4.0 9.7 ns Figures 3 &5
tPzL 3.8 9.2 4.0 9.2 4.3 9.95
tPHZ OE to Tn (Disable Time) 3.2 8.95 33 8.95 35 9.2 ns Figures 3 & 5
tPLZ 3.0 7.7 3.4 8.7 4.1 9.95
tPHZ DIR to Tn (Disable Time) 27 8.2 2.8 8.7 3.1 8.95 ns Figures 3 & 6
tPLZ 2.8 7.45 3.1 7.95 4.0 9.2
tset Ento CP 1.1 — 11 — 1.1 — ns Figures 3 & 4
thold Ento CP 2.1 — 2.1 — 2.6 — ns Figures 3 & 4
tpw (H) | Pulse Width CP 4.1 — 4.1 — 4.1 — ns Figures 3 & 4
NOTE:

1. The specified limits represent the "worst" case value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges. Conditions for testing shown in the tables are chosen
fo guarantee operation under "worst case” conditions.
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PRELIMINARY

SYNERQY §Y1005329
TTL-TO-ECL AC ELECTRICAL CHARACTERISTICS
FLATPACK
VEE = -4.2V 10 -5.7V, VTTL = +4.5V {0 +5.5V
Te=0°C Tc = +25°C Tc = +85°C
Symbol Parameter Min. | Max. | Min. | Max. | Min. Max. | Unit Condition
fmax Maximum Toggle Frequency | 350 — 350 — 350 — MHz —
tPLH CPtoEn 1.7 34 1.7 35 1.9 3.7 ns Figures 1 & 2
PHL
1PZH OE to En (Cutoff to HIGH) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1 & 2
tPHZ OE to En (HIGH to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1 & 2
tPHZ DIR to En (HIGH to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1 & 2
tset Tnto CP 1.0 — 1.0 — 1.0 — ns Figures 1 & 2
thold Tnto CP 1.7 -— 1.7 — 1.7 — ns Figures 1 & 2
tow (H) Pulse Width CP 2.0 — 2.0 — 2.0 — ns Figures 1 & 2
TR Transition Time 0.6 1.6 0.6 1.6 0.6 1.8 ns Figures 1 & 2
THL 20% to 80%, 80% ta 20%
tOSHL Max. Skew Common Edge — 200 —_ 200 — 200 ps —
Output-to-Output Variation
Data to Output Path
tostH Max. Skew Common Edge - 200 —_ 200 — 200 ps —
Output-to-Output Variation
Data to Output Path
tosT Max. Skew Opposite Edge —_ 650 — 650 —_ 650 ps —
Output-to-Output Variation
Data to Output Path
tos Max. Skew Pin (Signal) - 650 — 850 — 850 ps —
Transition Variation
Data to Output Path
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PRELIMINARY
SYNERQY SY100S329

ECL-TO-TTL AC ELECTRICAL CHARACTERISTICS

FLATPACK
VEE =—4.2Vto 5.7V, VTTL = +4.5V to +5.5V, CL = 50pF

Tc=0°C Tc = +25°C Tc = +85°C
Symbol Parameter Min. | Max. | Min. | Max. | Min. Max. | Unit Condition
TMAX Maximum Toggle Frequency | 125 — 125 — 125 — MHz —_
tPLH CPtoTn 3.1 7.0 3.1 7.0 33 75 ns Figures 3 & 4
tPHL
tPzH OEto Tn 3.4 8.25 3.7 8.75 4.0 9.5 ns Figures3 & 5
tPzZL (Enable Time) 3.8 9.0 4.0 9.0 4.3 9.75
tPHZ OEto Tn 3.2 8.75 33 8.75 35 9.0 ns Figures3& 5
trLZ (Disable Time) 3.0 7.5 3.4 8.5 4.1 9.75
tPHZ DIR to Tn 27 8.0 2.8 85 3.1 8.75 ns Figures 3 & 6
tPLZ (Disable Time) 2.8 7.25 3.1 7.75 4.0 9.0
tset Ento CP 1.0 — 1.0 — 1.0 — ns Figures 3 & 4
thold Ento CP 2.0 —_ 2.0 — 2.5 — ns Figures 3 & 4
tow (H) Pulse Width CP 4.0 — 4.0 — 4.0 — ns Figures 3 & 4
tOSHL Max. Skew Common Edge — 600 — 600 — 600 ps —
Output-to-Output Variation
Data to Output Path
tOSLH Max. Skew Common Edge — 850 — 850 — 850 ps —_
Output-to-Output Variation
Data to Output Path
tosT Max. Skew Opposite Edge — 1350 — 1350 — 1350 ps —
Output-to-Output Variation
Data to Qutput Path
tps Max. Skew Pin (Signal) — 950 — 950 — 950 ps —
Transition Variation
Data to Output Path
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PRELIMINARY

SYNERQY SY1005329
TEST CIRCUITRY (TTL-TO-ECL
VITL =6V
vce = 0V
VEE = 4.5V ECL OUTPUT SENSE CIRCUIT
T INPUT FORGE/SENSE GIRGUIT [ soa coax /A $— SecL
v — 1 I
oV Frmo 500 = — Rt
4500 E (OUT) 2:1 DIVIDER -
STTL —8. [\ S0 CORX(T 00 T(N) 100Q
sgg 1 1 56Q EQUIVALENT CIRCUIT FOR
= = CP DIR OE -4V —2V/50Q TERMINATION
= TTLINPUT SENSE =
10:1 DIVIDER
CIRCUIT = 50052 TO GROUND ~0.05V
ECL INPUT FORCE/SENSE CIRCUIT
ECL INPUT FORCE/SENSE _0.95V
CIRCUIT - I_
FEcL -1.71V
[\ 500 COAX M\ o— Stol
%509 1 1 AT
2:1 DIVIDER L
100Q
EQUIVALENT CIRCUIT FOR
-4V —-2V/50Q TERMINATION

NOTES:

1 Rt=50Q termination. When an input or output is being monitored by a scope, Rtis supplied by the scope's 50Q resistance. When an input or output is
not being monitored, an external 50Q resistance must be applied to serve as Rt

. TTL and ECL force signals are brought to the DUT via 50Q coax lines

. VTTL is decoupled to ground with a 0.1pF capacitor, VEE is decoupled to ground with a 0.01uF capacitor and Vcc is connected to ground.

4. For ECL input pins, the equivalent force/sense circuitry is optional.

w

Figure 1. TTL-to-ECL AC Test Circuit
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SYNERQY PRELIMINARY
SEMICONDUCTOR

SY1005329
SWITCHING WAVEFORMS (TTL-TO-ECL
s W

o XX

III'I
|

CLOCK y ‘L
la—tPW —»l

DIRECTIONAL I
CONTROL

|
, —
' | Jh
[ l

ECL OUTPUT X ! |

I 1 —2.0V ~2bv
— tPD —» — | tPHZ —a{tPHZ '4— PZH |<_

QUTPUT
ENABLE

Figure 2. TTL-to-ECL Propagation Delay and Transition Times
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PRELIMINARY
SE.?’YNEHGY

SY1005328
TEST CIRCUITRY (ECL-TO-TTL
VTTL =5V
ECL INPUT FORCE/SENSE CIRCUIT
Vce =0V 0.95V
VEE = —4.5V S ————N 2" —1.71V —[_
() 500 COAX f\ PR
TTL OUTPUT SENSE CIRCUIT ECL
ves %i é

- L-up

LZ/ZL 3-STATE PUL5009 £ (N) 211 DIVIDER 1

STTL —e N\ soncoax/\ 4,338 T(©UT 10002
RT CL
. L -4V EQUIVALENT CIRCUIT FOR
50Q = = 50pF I CcP_DIR OE ~2V/50Q TERMINATION
10:1 DIVIDER l
-1.69V
ECL INPUT FORCE/SENSE CIRCUIT
EOL INPUT FORCE/SENSE ~0.95V
—— FecL —-1.71V _,_
{7\ 500 COAX (\ o— SECL
oo L é
2:1 DIVIDER —
100Q
EQUIVALENT CIRCUIT FOR
—4v —2V/50Q TERMINATION

NOTES;

1. Rt=50Q termination. When an input or output is being monitored by a scope, Rt is supplied by the scope's 50 resistance. When an input or outputis
not being monitored, an external 50 resistance must be applied to serve as Rt.

2. TTL and ECL force signals are brought to the DUT via 50Q coax lines.

. VTTL is decoupled to ground with a 0.1uF capacitor, VEE is decoupled to ground with a 0.01puF capacitor and Vcc is connected to ground.

4. The TTL three-state pull-up switch is connected to +7V only for ZL. and LZ tests.

w

Figure 3. ECL-to-TTL AC Test Circuit
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SYNERQY PRELIMINARY
SEMICONDUCTOR

S$Y1005329
SWITCHING WAVEFORMS (ECL-TO-TTL PRODUCT ORDERING CODE
ts , tH Package Operating
learlsa] Ordering Code Type Range
EcLoata X1 X SY1005320DC D24-1 Commercial
[ SY1008329FC F24-1 Commarcial

NOTE:
1. DIRis LOW and OE is HIGH

Figure 4. ECL-to-TTL Transition, Propagation Defay and Transition
Times

OUTPUT
ENABLE N
S |
TTL OUTPUT 0.3V VoH (TTL)
ov
ptf—
35V
TTL OUTPUT 5 fv VoL (TTL)

NOTE:
1 DIRis LOW and LE is HIGH.

Figure 5. ECL-to-TTL Transition, OF to TTL Output Enable and
Disable Times

DIRECTION
CONTROL

tPHZ la—

TTL OUTPUT 03V VoH(TTL)
L ov
tPLZ [-—
3.5V
TTL OUTPUT S voL (T
i

NOTE:

1. OE s HIGH and LE is HIGH.

Figure 6. ECL-to-TTL Transition, DIR to TTL Output Disable Time
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