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Low Power Octal ECL/TTL Bidirectional

Translator with Register

General Description

The 100329 is an octal registered bidirectional transiator
designed to convert TTL togic tevels to 100K ECL logic lev-
els and vice versa. The direction of the translation is deter-
mined by the DIR input. A LOW on the oulput enable input
(OE) holds the ECL outputs in a cut-off state and the TTL
outputs at a high impedance level. The outputs change syn-
chronously with the rising edge of the clock input (CP) even
though only one output is enabled at the time.

The cut-off state is designed to be more negative than a
normal ECL LOW level. This allows the output emitter-fol-
lowers to turn off when the termination supply is —2.0V,
presenting a high impedance to the data bus. This high im-
pedance reduces the termination power and prevents loss
of low state noise margin when several loads share the bus.

The 100329 is designed with FAST® TTL output buffers,
featuring optimal DC drive and capable of quickly charging

and discharging highly capacitive loads. All inputs have
50 k2 pull-down resistors.

Features

® Bidirectional translation

m ECL high impedance outputs

B Registered outputs

m FAST TTL outputs

m TRI-STATE® outputs

| Voltage compensated operating range =
—-57V

| Available to MIL-STD-883

—4.2V to

Ordering Code: see sections

Logic Symbol
P11 1 | i Pin Names Description
To Ty T T3 T4 6 75 Ty Eo-E7 ECL Datal/O
CP = To~T7 TTL Data 1/O
o o OE Output Enable Input
cP Clock Pulse lnput
Ey By Ep By By E5 E5 E; (Active Rising Edge)
FY1T PP T DIR Direction Contro) Input
TL/F/10583-1 Al pins function at 100K ECL levels except for To~Ty.
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
Ny Ty Ty TeVegsTa Ts Tg Ep P Vec Ve Vi To
Ee-{1 P imfejolojufols NI I
g2 23~E, 24 23 22 21 20 19
72 H 2}-f, Yo 2 &7y £t 180T,
£~ 4 21t Vmg D'R £,z 171,
Ve 14 [ Veea
o}~ £33 -~
0E—15 20}-cp YVees 9 Ve 3 16) Tz
Y16 18 Voo Ver 8 vee £,—4 151,
Ve =7 18-V P 7 27 0E £s~5 14f=Tg
R~ 8 17vm £ @ @ty Es~16 13FTs
7,49 181, 7 8 9 10 1112
Tg={10 15f=T1, 360 21 B2 E3 B9 19 TTTTT1
T4t tafe1, £ Ep ExVepgEy Es Eg E; DE Voo Voca DR T7
T‘_* 12 13 __T3 TL/F/10583-3 TL/F/10583~4

TL/FF10583~2
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Functional Diagram Detail 8
N
©
SEE DETAIL ECL-TTL TTL
TRANSLATOR REGISTER OUTPUT BUFFER
e o a
ECLe jt—> TTLO
| { b
—i»]
L= ECL T
ECLY TTLt
b—»] —g e ©
ECL T TTLECL
OUTPUT TRANSLATOR
ECL2 L m2 BUFFER
b t—dg
CLOCK D—[>—
ECL3 ms3
- -y DIRECTION
ECL4 = - » TTL4 D—
OUTPUT
[ ENABLE D_D
TL/F/10583-6
ECLS s
[ st—¢
Truth Table
ECLE «——> TIL6 ECL TTL
. OE DIR CP Port Port Notes
L L X Input 4 1,3
ECL7 T > N7 Low
L H X (Cut-Off) Input 2,3
{cP) cLoCK — H L = L L !
H L -~ H H 1
— H L L X NC 1,3
(DIR) ECL/TTL pEcopE I
(OE) OUTPUT ENABLE — H H a L L 2
H H e H 2
Note: DIR and OE use ECL logic levels TL/F/10583-5 H H L NG X 23
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
Z = High Impedance
—/~ = LOW-to-HIGH Clock Transition
NC = No Change
Note 1: ECL input to TTL output mode.
Note 2: TTL input to ECL output mode.
Note 3: Retains data present before CP.
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100329

Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature (TsTg) —65°Cto +150°C
Maximum Junction Temperature (T

Ceramic +175°C

Plastic +150°C
VEg Pin Potential to

Ground Pin —7.0Vto +0.5V
V7L Pin Potential to

Ground Pin —0.5Vto +6.0V
ECL Input Voltage (DC) VEgto +0.5V
ECL Output Current

(DC Output HIGH) -—50 mA
TTL Input Voltage (Note 3) —0.5V to +6.0V

TTL Input Current (Note 3) —30mAto +50mA

Note 1: Absolute maximum ratings are those values beyond which the de-
vice may be damaged or have its useful life impaired. Functional operation
under these conditions is not implied.

Note 2: ESD testing conforms to MIL-STD-883, Method 3015.
Note 3: Either voitage limit or current limit is sufficient to protect inputs,

Commercial Version

Voltage Applied to Output

in HIGH State

TRI-STATE Qutput
Current Applied to TTL

Output in LOW State (Max)
ESD (Note 2)

—0.5Vto + 5.5V

Twice the Rated Ig| (mA)
>2000V

Recommended Operating

Conditions
Case Temperature (Tg)
Commercial 0°Cto +85°C
Military —55°Cto +125°C
ECL Supply Voltage (Vgg) —57Vito —4.2V
TTL Supply Voltage (V1T() +4.5Vto +5.5V

TTL-to-ECL DC Electrical Characteristics

Vg = —4.2V1o —5.7V, Vge = Vega = GND, Tg = 0°C to +85°C, Vot = +4.5V to +5.5V (Note 4)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —955 —870 mV ViN = ViH (Max) or Vi (Min)
VoL Output LOW Voltage —1830 ~1705 —1620 mv Loading with 50(2 to -2V
Cutoff Voltage OE or DIR LOW,
—2000 —1950 mV VIN = V4 (Max) or Vi (Min)
Loading with 5092 to -2V
VoHe Output HIQH Voltage _1035 mv .
Corner Point HIGH VIN = Vi (Min) or V| (Max)
VoL Output LOW Voltage 1810 o Loading with 500} to —2V
Corner Point LOW
ViH Input HIGH Voltage 20 5.0 \ Over V17, VgE, Tc Range
ViL Input LOW Voltage 0 0.8 \ Over V1711, VEE, Tc Range
i1 Input HIGH Current 70 RA ViN = +27V
Breakdown Test 1.0 mA ViN = +5.5V
i Input LOW Current —700 pA ViN = +0.5V
VECD Input Clamp _ _
Diode Voltage 12 v N 18 mA
133 VEeg Supply Current LE LOW, OE and DIR HIGH
Inputs Open
—189 —94 mA VEg = —4.2Vto —4.8V
-199 —-94 VEg = —4.2Vto —5.7V

Note 4: 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.




Commercial Version (continued)
ECL-to-TTL DC Electrical Characteristics

Vg = ~4.2V1to —5.7V, Vog = Veca = GND, Te = 0°C to +85°C, G = 50 pF, V7L = +4.5V to +5.5V (Note)

Symbol Parameter Min Typ Max Units Conditions
Vou Output HIGH Voltage 2.7 3.1 \Y lon = —3mA, Vr7L = 4.75V
24 29 v loH = —3 MA, Vi1 = 4.50V
VoL Output LOW Voltage 0.3 0.5 \ loL = 24 mA, V17 = 4.50V
Vin Input HIGH Voltage 1165 —870 mv Guaranteed HIGH Signal
for All Inputs
Vi Input LOW Voltage 1830 1475 mv Guaranteed LOW Signal
for All Inputs
IH Input HIGH Current 350 oy VIN = Vi (Max)
liL Input LOW Current 0.50 pA VinN = VL (Min)
lozHT TRI-STATE Current -
Output HIGH 70 MA Vout = +2.7V
lozLT TRI-STATE Current - -
Output LOW 700 nA Vout = +0.5v
los Output Short-Circuit _ - - _
Current 150 60 mA Voyurt = 0.0V, V31 = +55V
Sarl VyTL Supply Current 74 mA TTL Outputs LOW
49 mA TTL Outputs HIGH
67 mA TTL Outputs in TRI-STATE
DIP TTL-to-ECL AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vi1 = +4.5V to +5.5V, Voo = Vgeca = GND
Symbol Parameter Tc =0C Tc = 25°C Tc = 85C Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 350 350 350 MHz
tPLH CP10Eq 17 3.6 17 3.7 1.9 3.9 ns Figures 1& 2
tPHL
tpzH OEto Ey "
(Cutoff to HIGH) 1.3 4.2 1.5 4.4 1.7 4.8 ns Figures 1& 2
tPHz OEtoE, "
(HIGH to Cutof) 1.5 45 1.6 4.5 1.6 4.6 ns Figures 1& 2
tphHz DiRto E .
. . . . 7 .
(HIGH to Cutoff) 16 4.3 1.6 4.3 1 4.5 ns Figures 1& 2
tset Tnto CP 1.1 1.1 11 ns Figures 1& 2
thold Thto CP 1.7 1.7 1.9 ns Figures 1& 2
tow(H) Pulse Width CP 2.1 21 2.1 ns Figures 1& 2
TLH Transition Time '
.6 16 .6 1.6 0.6 6 Fi
L 20% to 80%, 80% 10 20% | ° 0 ! ns lqures 1& 2

Note: 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 systern operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.
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Commercial Version (continued)
DIP ECL-to-TTL AC Electrical Characteristics

VEg = —4.2Vto —5.7V, VoL = +4.5Vto +55V, Voo = Voca = GND, C_ = 50 pF
Symbol Parameter Tc=0C Tc = 25C Tc = 85°C Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 125 125 125 MHz
:F'L*: CPtoTa 3.1 7.2 3.1 7.2 3.3 7.7 ns Figures 3 & 4
PH
tpzy OEto Ty, 3.4 8.45 3.7 8.95 4.0 9.7 ’
tpzL (Enable Time) 38 9.2 40 9.2 43 9.95 ns Figures 3 & 5
tpHz OEto Ty, 3.2 8.95 3.3 8.95 3.5 9.2 ) ,
teLz (Disable Time) 3.0 7.7 3.4 8.7 41 9.95 ns Figures 3& 5
tPHz DIRto Ty 2.7 8.2 2.8 8.7 3.1 8.95 ’ ,
tpLz (Disable Time) 28 745 | 31 795 | 40 92 ns Figures 34 6
tset E,to CP 1.1 1.1 11 ns Figures 3 & 4
thold Ento CP 2.1 21 26 ns Figures 38 4
tow(H) Pulse Width CP 41 41 41 ns Figures 38 4
PCC and Cerpak TTL-to-ECL AC Electrical Characteristics
Veg = —4.2Vto —5.7V, VyTL = +4.5V to +5.5V
Symbol Parameter Tc=0C Te = 25°C Te = 85°C Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 350 350 350 MHz
i CPtoEy 17 34 | 17 35 | 19 37 ns | Figures1&2
tPHL
tpzH OEto Ep '
(Cutoff to HIGH) 1.3 4.0 1.5 4.2 1.7 4.6 ns Figures 1& 2
tpHz OEto E, ,
(HIGH to Cutoff) 1.5 4.3 1.6 4.3 1.6 4.4 ns Figures 1& 2
tpHz DIR to Ep, '
(HIGH to Cutoff) 1.6 4.1 1.6 4.1 1.7 4.3 ns Figures 1& 2
tset Thto CP 1.0 1.0 1.0 ns Figures 1& 2
thold Thto CP 1.7 17 1.9 ns Figures 1& 2
tow(H) Pulse Width CP 20 2.0 2.0 ns Figures 1& 2
TLH Transition Time '
L 20% to 80%, 80% to 20% 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1 & 2
tosHL Maximum Skew Common Edge PCC Only
Output-to-Output Variation 200 200 200 ps (Note 1)
Data to Output Path
tosLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation 200 200 200 ps (Note 1)
Data to Output Path
tosT Maximum Skew Opposite Edge PCC Only
Output-to-Output Variation 650 650 650 ps (Note 1)
Data to Output Path
tps Maximum Skew PCC Only
Pin (Signal) Transition Variation 650 650 650 ps (Note 1)
Data to Output Path

Note 1: Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW (1ggn1). or LOW to HIGH {tos ), or in opposite directions both
HL and LH (togT). Parameters togt and tpg guaranteed by design.
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Commercial Version (Continued)
PCC and Cerpak ECL-to-TTL AC Electrical Characteristics

Veg = —4.2V1o —5.7V, Vi = +45V to +5.5V, G| = 50 pF

Symbol Parameter Tc =0C Te = 25°C Tc = 85°C Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 125 125 125 MHz
:g':: CPtoT, 3.1 70 | 31 70 | 33 75 ns | Figures3& 4
tpzH OEto T, 3.4 8.25 3.7 8.75 40 9.5 )
tpaL (Enable Time) 38 9.0 4.0 9.0 43 975 ns Figures 3& 5
tpHZ OE to Ty, 3.2 875 3.3 8.75 35 9.0 )
tpLz (Disable Time) 3.0 75 3.4 8.5 41 975 ns Figures 3& 5
tprz DIRt0 Ty, 27 8.0 2.8 8.5 3.1 8.75 ’
tpLz (Disable Time) 28 725 | 31 775 | 40 9.0 ns Figures 3& 6
tset Ento CP 1.0 1.0 1.0 ns Figures3& 4
thold Ento CP 2.0 20 2.5 ns Figures 3& 4
tow(H) Pulse Width CP 4.0 4.0 4.0 ns Figures 3 & 4
tosHL Maximum Skew Common Edge PCC Only
Output-to-Output Variation 600 600 600 ps (Note 1)
Data to Output Path
tosLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation 850 850 850 ps (Note 1)
Data to Output Path
tosT Maximum Skew Opposite Edge PCC Oniy
Output-to-Output Variation 1350 1350 1350 ps (Note 1)
Data to Output Path
tps Maximum Skew PCC Only
Pin (Signal) Transition Variation 950 950 950 ps {Note 1)
Data to Output Path

Note 1: Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same packaged
device. The specifications apply to any outputs switching in the same direction either HIGH to LOW (togh ). or LOW to HIGH (tog ), or in opposite directions both
HL and LH (1ogr). Parameters iogT and tpg guaranteed by design.
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Military Version

TTL-to-ECL DC Electrical Characteristics

VEg = —4.2V1to —5.7V, Vog = Voca = GND, Tg = —55°C to +125°C, V. = +4.5V to +5.5V

Symbol Parameter Min Max | Units Tc Conditions Notes
Vou Output HIGH Voltage | _ _ 0°Cto
1025 870 mV +125°C
—1085| —870 | mv | —55°C | Viy = Vi (Max)
" ViL (Min) o
VoL Output LOW Voltage | _ 0°Cto | O"ViL Loading with
1830 | —1620 | mV | Yyoeec s00to —2.0v | 23
—1830 | —1555 | mV —55°C
Cutoff Voltage —1950 0°Cto
mV | fi2sec
OE or DIR LOW
—1850 | mVv ~55°C
VOHC Output HIGH Voltage | _ 0°Cto
1035 my +125°C
—1085 mv —55°C | Vin = Vin (Min) Loading with 123
VoG | Output LOW Voltage ~ octo | o ViL (Max) 500 to ~2.0V
1610 | mV o
+125°C
—1656{ mV —55°C
ViH Input HIGH Voltage | 5 o v | 32588 | over Vi, Vee To Range 1,2,3,4
ViL Input LOW Voltage 08 | v | 3355 overvrry, Vee To Range 1,2,3,4
i input HIGH Current 70 pA —55°C°to VN = +27V
+125°C 1.2.3
Breakdown Test —55°Cto _ o
1.0 mA | oeec | YIN= +58V
L Input LOW Current _ —-55°Cto _
1.0 mA +128°C ViN = +0.5V 1,2,3
VECD Input Clamp _ -55°Cto _
Diode Voltage 12 V| Fyasec |IN= —18mA 1,2,3
le VEg Supply Current LE LOW, OE and DIR HIGH
—55°Cto | Inputs Open 123
—-210 —70 mA +125°C | Vgg = —4.2Vito —4.8V '
-220 | -70 VEE = —4.2Vio —57V
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Military Version (continued)
ECL-to-TTL DC Electrical Characteristics

VEE = —4.2Vto —5.7V, Voo = Voca = GND, Tg = —56°C to +125°C, G = 50 pF, Vi = +4.5V to +5.5V

62€001

Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage 2.5 mv —55°Cto loH = —1 mA, V1 = 4.50V
24 +125°C loH = —3 mA, V17 = 4.50V 123
VoL Output LOW Voitage 05 mv —55 Ci to loL = 24 mA, V17, = 4.50V
+125°C
ViH Input HIGH Voltage _ _ —55°Cto | Guaranteed HIGH Signal
11865 870 mv +126°C | for All Inputs 1.2,3,4
ViL Input LOW Voltage _ _ —55°Cto Guaranteed LOW Signal
1830 1475 | mv +125°C | for AllInputs 1.2,3,4
v Input HIGH Current 350 wA 0°Cto
+125°C Veg = —5.7V 1,23
Vin = ViH (Max)
500 pA —55°C
Iie Input LOW Current —55°Cto | Vgg = —4.2V
0.50 pA +125°C | ViN = Vi (Min) 2.3
lozHT TRI-STATE Current —55°Cto _
Output HIGH 70 RA +125°c | Vour = t27V 123
lozLT TRI-STATE Current _ —55°Cto -
Output LOW 1o 1 mA osc | Vour = 05V 123
los Output Short-Circuit _ _ —55°Cto _ _
Current 150 60 mA +125°C Vout = 0.0V, V1 = +5.5V 1,2,3
L V171 Supply Current 75 mA _55°Cto TTL Outputs LOW
50 mA £125°C TTL Outputs HIGH 1,2,3
70 mA TTL Outputs in TRI-STATE
Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to g junction temp @ equals —55°C), then testing
immediately without allowing for the junction p re to ilize due to heat dissipation after power-up. This provides “coid start" specs which can be

considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and +125°C, Subgroups 1, 2, 3, 7, and 8.

Note 3: Sample tested (Method 5005, Table l) on each manufactured lot at —55°G, +25°C, and + 125°C, Subgroups A1, 2,3, 7, and B.
Note 4: Guaranteed by applying specified input condition and testing Vor/Vor.
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Military Version (continued)
TTL-to-ECL AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Vo7 = +4.5Vto +5.5V, Voo = Veea = GND

= — ° = 2 = + S
Symbol Parameter Tc s5°C Tc = 25°C Te 1258°C Units | Conditions | Notes
Min Max Min  Max Min Max
tmax Max Toggle Frequency 250 250 250 MHz 4
tPLH CPtoEn 1.3 38 | 16 37| 19 43 ns | Figures1&2
tPHL
tezH OE to En .
. 3 . 4.4 . .
(Cutoff to HIGH) 1.0 4 1.5 17 9.0 ns Figures 1& 2 Cas
tpHz OE to Ep . -
K i K 4. . X
(HIGH to Cutoff) 1.5 5.0 1.6 5 1.6 50 ns Figures 1& 2
tpHZ DIR to Ep, ,
(HIGH to Cutoff) 1.6 4.7 16 43 1.7 4.7 ns Figures 1 & 2
tset ThtoCP 25 2.0 25 ns Figures 1& 2
thold Thto CP 2.5 2.0 25 ns Figures 1& 2
tow(H) Pulse Width CP 25 2.0 25 ns | Figures 182 4
tTLH Transition Time "
trhL 20% 10 80%, 80% 10 20% 0.4 23 0.5 2.1 0.4 2.4 ns Figures 1& 2
ECL-to-TTL AC Electrical Characteristics
Vgg = —4.2Vto —5.7V, Vo1 = +4.5V 10 +55V, Voo = Voca = GND, G = 50 pF
= —5K° Te = 25° Te = + o
Symbol Parameter Tc S5°C c=25C c 125°C Units Conditions Notes
Min Max Min  Max Min Max
fmax Max Toggie Frequency 200 200 100 MHz 4
tPLH CP10Tn 3.1 80 | 31 73| 83 8.0 ns | Figures3& 4
tPHL
tpzH OEto Ty, 3.4 9.1 37 90 4.0 10.1 )
tpzL (Enable Time) 37 95 | 40 93 | 43 10.4 ns | Flgures3&5 va
1,2,
tpHz OEto T, 32 100 | 33 90 35 9.3 )
tpLz (Disable Time) 3.0 98 | 34 88 | 41 10.4 ns | Flgures3&5
tpHz DIRto Ty, 26 95 28 88 3.0 9.0 )
tpLz (Disable Time) 27 87 | 31 80 | 40 9.6 ns | Fgures3&6
tset En to CP 25 2.0 25 ns Figures 3& 4
thold Ento CP 3.0 25 30 ns Figures 3 & 4 4
tow(H) Pulse Width CP 25 25 5.0 ns Figures 3& 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then tesiing

immediately after power-up. This provides “cold start" specs which can be considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature latched only, Subgroup A9.
Note 3: Sample tested (Method 5005, Table () on each manufactured lot at +25°C, Subgroup A9, and at +125°C and —55°C temperatures, Subgroups A10 and

A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
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Test Circuitry (rmito-ECy)

Vyp, = 5V
Veo = OV
Vgp = —4.5Y
o o o o e P e RO SENSE CRCOT
i TTL INPUT FORCE/SENSE CIRCUIT ) : ENSE CIRCUI
1 1 £ 500 COAX 1y _
1 N 1 : Seet.
1 l F i < ] ]
N ov m H : gsoa _L L .
i ! 2 - -
£ (ouT)
1 500 COAX 4500 1 1 2:1 DIVIDER
1 S —e—0) O—mwv—e— T () 12 =
1 i ! 1 | < 100Q
1 Ry <1 1 S
' soa = = eag | |CF DR O} ¢L EQUIVALENT CIRCUIT FOR
t L 1 1 1 -4V -2V/500 TERMINATION
1 — TTL INPUT SENSE =1 B o - - - -
' - 10:1 DIVIDER -3 -0.95v
1 CIRCUIT = 5000 TO GROUND ! S — - -
bt e e ' ECL INPUT FORCE/SENSE CIRCUIT
1 0.95v
[ L T 1 . I
1 ECL INPUT FORCE/SENSE 1 1 ECL 171V
1 CIRCUIT i 1
[ R | 1 ASDQCOAA -
1 ScL
1 > I |
1 b3 soq — — RT
' = —~
: [ 2:1 DIVIDER —
1 3 1000
! 3
1 ¢ EQUIVALENT CIRCUIT FOR
| v -2V/500 TERMINATION
LR N T W

L e el Ll

TL/F/10583-7

Note 1: Rt = 500 termination resistive load. When an input or output is being monitored by a scope, R is supplied by the scope’s 5012 input resistance. When an
input or output is not being monitored, an external 504} resistance must be applied to serve as Ar.

Note 2: TTL and ECL force signals are brought to the DUT via 5092 coax lines.
Note 3: V17 is decoupied to ground with 0.1 uF, Veg is decoupled to ground with 0.01 uF and V¢ is connected to ground.

FIGURE 1. TTL-to-ECL AC Test Circuit
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Switching Waveforms (rrL-to-ecL)
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FIGURE 2. TTL to ECL Transition—Propagation Delay and Transition Times

Test Circuitry ecLo-1T1)

Vi, = SV
- i
Ve = OV 1 ECL INPUT FORCE/SENSE CIRCUIT
Vep = —4.5V 1 -0.85V
L
o 1 ECL 171V
1 TTL QUTPUT SENSE CIRCUIT \ 1
500 COAX
: +7V —@ : : a 5 = Sec
1 LZ/ZL TRI-STATE PULL-UP 1 1 2 s00 j}_ i R
1 5000 : : < = =
1
E(IN)
] 1 1 2:1 DIVIDER —
1 T (ouT) i & =
1 i 2 1000
<
1 1
i CP_DIR_OF 1 { EQUIVALENT CIRCUIT FOR
) l 1 —av -2V/500 TERMINATION
(] e oon e e G SR SE Sm Em am Em Es e em
-1.69v
1
' - S WS M M N D SR SR D SN N EE S S
. r ECL INPUT FORCE/SENSE CIRCUIT M
] 1
1 -0.95V 1
P o ue - 1 . 1
1 ECL INPUT FORCE/SENSE I 1 EcL -1.79V 1
1 CIRCUIT [ 1 1
L e 1 ) 509 COAX Y _ 1
1 SecL ]
>
! S s0a i _Y_ 1
1 < = = & !
1 ]
! 2:1 DIVIDER —_— 1
L) < - 1
) 2 t00n )
I ) 1
1 ) EQUIVALENT CIRCUIT FOR
' _av -2V/500 TERMINATION |
[ el

TL/F/10583-9

TL/F/10583-10

Note t: Ry = 50t termination resistive load. When an input or output is being monitored by a scope, Ry is supplied by the scope’s 501} input resistance. When an

input or output is not being monitored, an external 5041 resistance must be applied to serve as Rr.

Note 2: The TTL TRI-STATE pull-up switch is connected to + 7V only for ZL and LZ tests.

Note 3: TTL and ECL force signals are brought to the DUT via 508t coax lines.

Note 4: V| is decoupled to ground with 0.1 pF, Vgg is decoupled to ground with 0.01 uF and Vg is connected to ground.

FIGURE 3. ECL-to-TTL AC Test Circuit
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Switching Waveforms cLto-110)

cLoCK . . .
|l . |
| [y 1™
moveur | X || | X
r . I
Lo ;
i - |
oty :
fe— tog—
Note: DIR is LOW, OE is HIGH TL/F/10583-11

FIGURE 4. ECL-to-TTL Transition—Propagation Delay and Transition Times
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FIGURE 5. ECL-to-TTL Transition, OE to TTL Output, Enable and Disable Times
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FIGURE 6. ECL-to-TTL Transition, DIR to TTL Output, Disable Time
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