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General Description

The 100329 is an octal registered bidirectional translator
designed to convert TTL logic levels 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 output enable input
(OE) holds the ECL outputs in a cut-off state and the TTL
outputs at a high impedance level. The outputs change
synchronously 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, pre-
senting a high impedance to the data bus. This high
impedance reduces the termination power and prevents
loss of low state noise margin when several loads share
the bus.

The 100329 is designed with FASTO TTL output buffers,
featuring optimal DC drive and capable of quickly charging
and discharging highly capacitive loads. All inputs have
50 kQ pull-down resistors.

Features

Bidirectional translation

ECL high impedance outputs

Registered outputs

FAST TTL outputs

3-STATE outputs

Voltage compensated operating range = —4.2V to -5.7V
High drive 10S

Ordering Code:

Order Number | Package Number

Package Description

100329PC N24E 24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-010, 0.400 Wide
100329QC V28A 28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square
100329QlI V28A 28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square

Industrial Temperature Range (—40°C to +85°C)

Devices also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.

Connection Diagrams
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FASTLO is a registered trademark of Fairchild Semiconductor Corporation.

28-Pin PLCC
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Logic Symbol Functional Diagram
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Pin Descriptions EcL2 e
Pin Names Description
Eo—E7 ECL Data I/O ECL3 msa
To-T7 TTL Data I/O - s
OE Output Enable Input
CP Clock Pulse Input (Active Rising Edge) ECL4 L4
DIR Direction Control Input il
All pins function at 100K ECL levels except for To—-T-.
ECL5 TTLS
Truth Table <1
ECL TTL ECLG TTLG
OE | DIR| CP Notes
Port Port N |
L L X Input Z | (Note 1)(Note 3)
L H X LOW | Input|(Note 2)(Note 3) ECL7 =& » TTL7
(Cut-Off) [~
H L _~ L L (Note 1) {cP) cLOCK —!
H L s H (Note 1)
H L L X NC [ (Note 1)(Note 3) (DIR) ECL/TTL DECODE }
H H = L L (Note 2) (OE) OUTPUT ENABLE
H H e H H (Note 2) )
Note: DIR and OE use ECL logic levels
H H L NC X | (Note 2)(Note 3)
H = HIGH Voltage Level Deta”
L = LOW Voltage Level
X =Don't Care
) ECL-TTL TTL
Z = High Impedance TRANSLATOR MEGISTER 64 1puT BUFFER
—~ = LOW-to-HIGH Clock Transition
NC = No Change Q
Note 1: ECL input to TTL output mode.
Note 2: TTL input to ECL output mode. EcL L
Note 3: Retains data present before CP.
TTILECL
TRANSLATOR
cLacK D—D‘
DIRECTION
OUTPUT :>—
ENABLE D_D
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Absolute Maximum Ratingsote 4)

Storage Temperature (Tgtg)

Veg Pin Potential to Ground Pin

V11, Pin Potential to Ground Pin

ECL Input Voltage (DC)
ECL Output Current
(DC Output HIGH)
TTL Input Voltage (Note 6)
TTL Input Current (Note 6)
Voltage Applied to Output
in HIGH State
3-STATE Output
Current Applied to TTL
Output in LOW State (Max)
ESD (Note 5)

TTL-to-ECL DC Electrical Characteristics

twice the rated Ig, (MA)

~7.0V to +0.5V
~0.5V to +6.0V
Vg t0 +0.5V

-50 mA
-0.5V to +6.0V
-30 mA to +5.0 mA

Case Temperature (T¢)
ECL Supply Voltage (Vgg)
TTL Supply Voltage (V11.)

Recommended Operating
_esc 10 +150°c Conditions

Maximum Junction Temperature (T;) +150°C

0°C to +85°C
-5.7V to -4.2V
+4.5V to +5.5V

Note 4: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
—0.5V to +5.5V Characteristics tables are not guaranteed at the absolute maximum rating.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 5: ESD testing conforms to MIL-STD-883, Method 3015.

>2000V Note 6: Either voltage limit or current limit is sufficient to protect inputs.

Veg = -4.2V 10 -5.7V, Ve = Veea = GND, T = 0°C to +85°C, Vyry = +4.5V to +5.5V (Note 7)

Symbol Parameter Min Typ Max Units Conditions
Vou Output HIGH Voltage -1025 -955 -870 mvV Vin = Vig (Max) or V) (Min)
VoL Output LOW Voltage -1830 -1705 -1620 mV Loading with 50Q to -2V

Cutoff Voltage OE or DIR LOW,

-2000 -1950 mvV Vin = Vig (Max) or V) (Min)
Loading with 50Q to -2V

Vouc Output HIGH Voltage 1035 mvV

Corner Point HIGH Vin = Vi (Min) or V) (Max)
V, Output LOW Voltage Loading with 50Q to -2V

oLC p . g 1610 mv [¢]

Corner Point LOW
Viy Input HIGH Voltage 2.0 5.0 \ Over V171, Vgg, Tc Range
ViL Input LOW Voltage 0 0.8 \% Over V111, Vg, Tc Range
iy Input HIGH Current 70 HA Vin = +2.7V

Breakdown Test 1.0 mA V|y = +5.5V
I Input LOW Current -700 HA Viy = +0.5V
V Input Clam

Fep P P 1.2 v Iy = -18 mA

Diode Voltage

lge Vgg Supply Current LE LOW, OE and DIR HIGH
Inputs Open
-189 -94 mA Vgg = -4.2V to -4.8V
-199 -94 Ve = -4.2V to -5.7V

Note 7: 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 cho-
sen to guarantee operation under “worst case” conditions.
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ECL-to-TTL DC Electrical Characteristics
Vgg = —4.2V t0 -5.7V, Ve = Veca = GND, T = 0°C to +85°C, C = 50 pF, V. = +4.5V to +5.5V (Note 8)

100329

Symbol Parameter Min Typ Max Units Conditions
Vou Output HIGH Voltage 2.7 3.1 \ loy = -3 MA, V1 =4.75V
2.4 2.9 \Y lon = -8 MA, Vyq = 4.50V
VoL Output LOW Voltage 0.3 0.5 \ loL =24 mA, V11 =4.50V
Viy Input HIGH Voltage -1165 -870 mV Guaranteed HIGH Signal
for All Inputs
Vi Input LOW Voltage -1830 -1475 mvV Guaranteed LOW Signal
for All Inputs
Iy Input HIGH Current 350 HA ViN = Vi (Max)
I Input LOW Current 0.50 HA Vin = VL (Min)
lozut 3-STATE Current 70 HA Vour = +2.7V
Output HIGH
lozLt 3-STATE Current -700 HA Vout = +0.5V
Output LOW
los Output Short-Circuit -225 -100 mA Vout = 0.0V, Vi1 = +5.5V
Current
L V11 Supply Current 74 mA TTL Outputs LOW
49 mA TTL Outputs HIGH
67 mA TTL Outputs in 3-STATE

Note 8: 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 cho-
sen to guarantee operation under “worst case” conditions.

DIP TTL-to-ECL AC Electrical Characteristics
Vgg = —4.2V t0 -5.7V, Vi = +4.5V to +5.5V, Ve = Veea = GND

Tc=0°C Tc=25°C Tc=85°C
Symbol Parameter Units Conditions
Min Max Min Max Min Max

fmax Max Toggle Frequency 350 350 350 MHz

tpLH CPto E, 1.7 3.6 1.7 3.7 19 3.9 ns Figures 1, 2

tpHL

tpzH OEto E, 13 4.2 15 4.4 17 4.8 ns Figures 1, 2
(Cutoff to HIGH)

tphz OEto E, 15 4.5 1.6 4.5 16 4.6 ns Figures 1, 2
(HIGH to Cutoff)

tphz DIRto E, 1.6 4.3 1.6 4.3 1.7 4.5 ns Figures 1, 2
(HIGH to Cutoff)

tseT T,toCP 11 11 11 ns Figures 1, 2

tHoLp T,to CP 1.7 1.7 19 ns Figures 1, 2

tpw(H) Pulse Width CP 21 21 2.1 ns Figures 1, 2

trin Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1, 2

true 20% to 80%, 80% to 20%

www.fairchildsemi.com 4
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DIP ECL-to-TTL AC Electrical Characteristics
Veg = —4.2V 10 -5.7V, Vi = +4.5V 10 +5.5V, Ve = Vea = GND, C| =50 pF

Tc=0°C Tc=25°C Tc=85°C ) -
Symbol Parameter Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 125 125 125 MHz
tpLy CPtoT, 31 72 3.1 72 33 77 ns Figures 3, 4
tpHL
tpzn OEto T, 3.4 8.45 3.7 8.95 4.0 9.7 )
X ns Figures 3, 5
tpzL (Enable Time) 3.8 9.2 4.0 9.2 43 9.95
tprz OEto T, 3.2 8.95 33 8.95 35 9.2 ]
. ) ns Figures 3,5
tpLz (Disable Time) 3.0 77 34 8.7 4.1 9.95
tonz DIRto T, 2.7 8.2 28 8.7 31 8.95 ]
. . ns Figures 3, 6
tpLz (Disable Time) 2.8 7.45 31 7.95 4.0 9.2
tseT E,to CP 11 11 11 ns Figures 3, 4
thoLp E,to CP 21 21 26 ns Figures 3, 4
tpw(H) Pulse Width CP 4.1 4.1 4.1 ns Figures 3, 4

PLCC and TTL-to-ECL AC Electrical Characteristics

Vg = —4.2V 10 =5.7V, V= +4.5V to +5.5V

Tc=0°C Tc=25°C Tc=85°C
Symbol Parameter _ _ _ Units Conditions
Min Max Min Max Min Max

fuax Max Toggle Frequency 350 350 350 MHz

tpLH CPtoE, 17 3.4 17 35 1.9 3.7 ns Figures 1, 2

tpHL

tpzH OEto E, 13 4.0 15 4.2 17 4.6 ns Figures 1, 2
(Cutoff to HIGH)

tpnz OEto E, 15 4.3 16 4.3 16 4.4 ns Figures 1, 2
(HIGH to Cutoff)

tpHz DIR to Ej, 1.6 4.1 1.6 4.1 17 4.3 ns Figures 1, 2
(HIGH to Cutoff)

tseT T,to CP 1.0 1.0 1.0 ns Figures 1, 2

thoLp T,to CP 1.7 1.7 1.9 ns Figures 1, 2

tpw(H) Pulse Width CP 2.0 2.0 2.0 ns Figures 1, 2

trn Transition Time 0.6 1.6 0.6 1.6 0.6 1.6 ns Figures 1, 2

trHL 20% to 80%, 80% to 20%

tosHL Maximum Skew Common Edge PLCC Only
Output-to-Output Variation 200 200 200 ps (Note 9)
Data to Output Path

tosLH Maximum Skew Common Edge PLCC Only
Output-to-Output Variation 200 200 200 ps (Note 9)
Data to Output Path

tosT Maximum Skew Opposite Edge PLCC Only
Output-to-Output Variation 650 650 650 ps (Note 9)
Data to Output Path

tps Maximum Skew PLCC Only
Pin (Signal) Transition Variation 650 650 650 ps (Note 9)
Data to Output Path

Note 9: Output-to-Output Skew is defined as the absolute value of the difference between the actual propagation delay for any outputs within the same pack-
aged device. The specifications apply to any outputs switching in the same direction either HIGH-to-LOW (tgsy), or LOW-to-HIGH (tog ). Or in opposite
directions both HL and LH (tog7). Parameters togt and tpg guaranteed by design.
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PLCC and ECL-to-TTL AC Electrical Characteristics
Vgg = —4.2V t0 -5.7V, Vi, = +4.5V to +5.5V, C =50 pF

Tc=0°C Tc=25°C Tc =85°C
Symbol Parameter _ _ _ Units Conditions
Min Max Min Max Min Max

fmax Max Toggle Frequency 125 125 125 MHz

teLH CPtoT, 31 7.0 31 7.0 33 75 ns Figures 3, 4

tpHL

tpzH OEto T, 3.4 8.25 3.7 8.75 4.0 9.5 ns Figures 3, 5

tpzL (Enable Time) 3.8 9.0 4.0 9.0 4.3 9.75

tpHz OEto T, 3.2 8.75 3.3 8.75 35 9.0 ns Figures 3,5

tpLz (Disable Time) 3.0 7.5 3.4 8.5 4.1 9.75

tpHz DIRto T, 27 8.0 2.8 8.5 31 8.75 ns Figures 3, 6

tpLz (Disable Time) 2.8 7.25 3.1 7.75 4.0 9.0

tseT E,to CP 1.0 1.0 1.0 ns Figures 3, 4

thoLp E,to CP 2.0 2.0 25 ns Figures 3, 4

tpw(H) Pulse Width CP 4.0 4.0 4.0 ns Figures 3, 4

tosHL Maximum Skew Common Edge PLCC Only
Output-to-Output Variation 600 600 600 ps (Note 10)
Data to Output Path

tosLH Maximum Skew Common Edge PLCC Only
Output-to-Output Variation 850 850 850 ps (Note 10)
Data to Output Path

tosT Maximum Skew Opposite Edge PLCC Only
Output-to-Output Variation 1350 1350 1350 ps (Note 10)
Data to Output Path

tps Maximum Skew PLCC Only
Pin (Signal) Transition Variation 950 950 950 ps (Note 10)

Data to Output Path

Note 10: 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 (tgsp ), of LOW-to-HIGH (tgg ), or in oppo-
site directions both HL and LH (togt). Parameters togt and tpg guaranteed by design.
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Test Circuitry (rTL-to-ECL)

ECL OUTPUT SENSE CIRCUIT

f'\ 500 COAX m

L I i

2:1 DIVIDER

EQUIVALENT CIRCUIT FOR

-
1
1
1
1
1
1
1
1
1
1
1
-2V/500 TERMINATION :
4

ECL INPUT FORCE/SENSE CIRCUIT

FecL -7V

m 500 COAX {'\

Vi = 5V
Vee = OV
Vgp = 4.5V
————
P ————— '
1 TTL INPUT FORCE/SENSE CIRCUIT 1 H
! 3 ! I
1 | 1 I
1 Fopp =1 | b
TTL 1 <
1 ov 1 I b3
! 4500 ! £ (oun H
1 500 COAX 1 1
1S v +— 7 (N) 1 2
1 1 1 4: 1000
> <
1 sene 1 |ce DR o] I L
1 500 2| 1«
I | 1 | 1 -4y
I — TTL INPUT SENSE — M
I - 10:1 DIVIDER = -0.95v
1 CIRCUIT = 5000 TO GROUND 1 r
[ T L L L L Lyl
1
1
P ] l
I ECL INPUT FORCE/SENSE 1
1 CIRCUIT i 1
L ]
1
1
1
1
1
1 <
1 < 1000
vl
1

When an input or output is not being monitored, an external 50Q resistance must be applied to serve as Ry.

-4v

1

1

1

1

1

1

Sect g

< | | % 1
:: woe = = 1
1

L 1

= 1

1

1

1

1

2:1 DIVIDER

EQUIVALENT CIRCUIT FOR
-2V/500 TERMINATION

Note 11: Ry = 50Q termination resistive load. When an input or output is being monitored by a scope, Ryis supplied by the scope’s 50Q input resistance.

Note 12: TTL and ECL force signals are brought to the DUT via 50Q coax lines.
Note 13: V7 is decoupled to ground with 0.1 pF, Vgg is decoupled to ground with 0.01 uF and V¢ is connected to ground.

FIGURE 1. TTL-to-ECL AC Test Circuit

Switching Waveforms (rri-to-ecu)

CLOCK

DIRECTION CONTROL

OUTPUT ENABLE

ECL QUTPUT

FIGURE 2. TTL to ECL Transition—Propagation Delay and Transition Times
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Test Circuitry (ecL-to-TTL)

100329

VirL = 5V
= o——— NN MM ————————
Vee = OV 1 ECL INPUT FORCE/SENSE CIRCUIT 1
Vgg = 4.5V 1 -0.95v 1
1 F 1
- 1 ECL —1.71V 1
1 TTL OUTPUT SENSE CIRCUIT 1 1 1
1 1 1 £ 500 COAX £ ‘ 1
. e—e s, i Seel g
1 LZ/ZL 3-STATE PULL-UP 1 1 S 500 I I 1
1 5000 1 1 < — — R 1
] 1 E(N) 1 1
1 500 COAX 1 ] 2:1 DIVIDER — 1
1 S T (ouT) 1 B3 - 1
1 1 S 1000 1
1 1 1
1 so0 CP_DIR_OF 1 l EQUIVALENT CIRCUIT FOR |
1 1 I v -2V/500 TERMINATION |
! -1.69V i bl
1
1

L ______ P

1 ECL INPUT FORCE/SENSE CIRCUIT 1

1 -0.95V 1

P ——— 1 F 1

1 ECL INPUT FORCE/SENSE I 1 EcL -1.71V 1

1 CIRCUIT 1 1

e ————— 1 £ 590 COAX 1y 1

1 SecL

1 S 500 I 1

1 b = = R 1

1 1

1 2:1 DIVIDER — 1

1 P - 1

1 < 1000 1

1 1

1 EQUIVALENT CIRCUIT FOR |

I v -2V/500 TERMINATION |

Note 14: Ry = 50Q termination resistive load. When an input or output is being monitored by a scope, Ry is supplied by the scope’s 50Q input resistance.
When an input or output is not being monitored, an external 50Q resistance must be applied to serve as Rr.

Note 15: The TTL 3-STATE pull-up switch is connected to +7V only for ZL and LZ tests.

Note 16: TTL and ECL force signals are brought to the DUT via 50Q coax lines.

Note 17: V1 is decoupled to ground with 0.1 pF, Vge is decoupled to ground with 0.01 pF and V¢ is connected to ground.

FIGURE 3. ECL-to-TTL AC Test Circuit
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Switching Waveforms (ecL-o-T1)

| \

TIL OUTPUT | | |
I \
I

Note: DIR is LOW, OE is HIGH

Note: DIR is LOW

Note: OE is HIGH

FIGURE 4. ECL-to-TTL Transition—Propagation Delay and Transition Times

OUTPUT ENABLE 5§ 7‘

tozn— tpHz—>] |
/ AN 0.3V Vo (TTL)
TIL OUTPUT / 1.5V \f\
—_— ov
N I thiz—| [«
j 3.5V
TTL OUTPUT \Qv /_
7 o
T Vo (TTL)

FIGURE 5. ECL-to-TTL Transition, OE to TTL Output, Enable and Disable Times

DIRECTION CONTROL N

- Pz [«
N\ 03V Yon (ML)
TIL oUTPUT \\
ov
—| thz [«
3.5V
TTL OUTPUT /_
7 0.3V

f Vo (TTL)

FIGURE 6. ECL-to-TTL Transition, DIR to TTL Output, Disable Time
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Physical Dimensions inches (millimeters) unless otherwise noted

1.194-1.214
[30.33-30.84]

0.202
24 [5.13] 13

imimiminiaininininininis]

g 0-035-0.045 T
Lo-8o-1.14] \9 0.337-0.347
[8.56-8.81]
LI SN N N N [ N N Iy o | LI
1 12
PIN NO. 1 IDENT 0.125
[3.18]
0.125-0.135
- 0.060 0.039 -
3.18-3.43 TP 4X 0.390-0.410
[ ! f.s21" 7 [ l0.991 7] [ 0.065 [9.91-10.41]
[1.65] r_‘
0.145-0.200 | | T / 00-"100°
[3.68-5.08] — ] 860-940 L
$0%C wiN L 0.125-0.140 7yp Lo |L/ Fé.ssasol MIN
(o1l [3.18-3.56] ‘ ‘ i | 0.047-0.057 +0.040
0.050 1yp -'| ~(1.19-1.45) 1"° | 0428 oos
[1.27] [10_8741.02]
0.015-0.021 0.090-0.110 0.009-0.015 ~0.38]
[0.38-053] T [2.29-2.79] [0.23-0.38]
N24E (REV A)
24-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-010, 0.400 Wide
Package Number N24E
www.fairchildsemi.com 10
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

+0.006
o 0450 10503
+0.15
[11.43] 005 1o 0.065
. FIN #: IDENT . (1141 0.017£0.004 1y
Ny 0.029£0.003 1yp [0.43+0.10]
) [0.74£0.08] —l N
5[] 25 1 _
N il 4 }
O B 0.410£0.020 1yp
O J [10.41£0.51]
] ]
O 1
10 119
| [ | __r
[ o pm —
i3t 18 SEATING PLANE
| 0.050 qyp _,| - L
[1.27] | e 8020 i yp
0.300 1yp [0.51]
[7.62] 0.105£0.015
450 y 0045 [2.6740.38)
[1.14] 0.165-0.180 1yp

[4.19-4.57]

0.430£0.005 yp
[12.45£0.13]

~Jo.004 [0.10]

v28A (REV K)

28-Lead Plastic Lead Chip Carrier (PLCC), JEDEC MO-047, 0.450 Square

Package Number V28A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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