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GENERAL INFORMATION

Two types of standard high-speed logic IC’s typi-
cally meet today’s computer system technology
needs—Schottky TTL's and unsaturated ECL cir-
cuits. Schottky TTL logic circuits generally have
the same circuit configuration and operating char-
acteristics as standard TTL's. These saturated type
circuits accumulate carrier electron chargesin the
transistor’s Base region, due to the forward bias of
B-E and B-C junctions during ON time. Discharge
through the Collector during OFF time creates a
storage time delay problem common to all satu-
rated type logic circuits. TTL logic circuits fea-
turing a Schottky diode clamp between Base and
Collector eliminate storage time delay and im-
prove saturation, but increase input capacitance,
thus reducing system speed.
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Fig. 1 Propagation Delay Time vs. Power
Dissipation

Non-saturated ECL circuits do not produce stor-
age time delay, and provide features particularly
advantageous in high-speed, low-noise system
applications. Hitachi’'s HD10K series is compatible
with Motorola’s MECL 10K series, and the HD100K
series is compatible with Fairchild’s F100K series.
In mass production at Hitachi, HD100K has three
times the gate speed of HD10K, and is temperature
and supply voltage compensated. New technolo-
gies have been applied to the HD100K series, such
as 3um lithography process and ion-implantation,
which have resulted in high integration and fre-
quency characteristics which greatly improve
speed. Fig. 1 and Table 1 show characteristic com-
parisons among popular Bipolar digital IC families.

Table 1. Comparisons of High-Speed Products

HD100K | HD10K | HD74 | HD74S | HD74LS

Propagation | o 5. | 9ns | 10ns | 3ns | 10ms

Delay Time
Power 40mW | 25mW | 10mW | 20mW | 2mW
Dissipation
Speed-Power | g0 1 | 5055 | 100ps | 60ps | 20pJ

Product
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DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Symbol Abbreviations
Ice Total power supply current drawn from a ECL test unit by’the negative power supply
Icc Total power supply current drawn from the positive supply by a ECL unit under test
Ir Forward diode current drawn from an input of a TTL-to-ECL translator when that input is at ground potential
In High level input current, into a node with a specified High level (Vi4y max) logic voltage applied to that node
I Low level input current, into a node with a specified Low level (V;. min) logic voltage applied to that node
Ton High level output current: the current flowing into the output, at a specified High level output voltage
Tow Low level output current: the current flowing into the output, at a specified Low level output voltage
Lou Output current (from a device or circuit, under such conditions mentioned in context)
Ir Reverse current drawn from a transistor input of a test unit when Vee is applied at that input
Isc Short-circuit current drawn from a translator saturating output when that output is at ground potential
Vss Reference bias supply voltage
Veer(Vecea)| Most positive power supply voltage (output devices)
Vcea(Vee) | Most positive power supply voltage (current switches and bias driver)
Vee Most negative power supply voltage for a circuit
Vrr Line load-resistor terminating voltage for outputs from a ECL device
Vin Input voltage (to a circuit or device)
Vour Output voltage
Vinas Maximum (most positive) supply voitage, permitted under a specified set of conditions
Vi max Maximfm High le'vel input volt'age: The mos.t ‘positiveA '(lea‘st nfzgfxtiv?) value of high-level input voltage,

for which operation of the logic element within specification limits is guaranteed

:/‘7:; 'mn::> Minimum input logic High level (threshold) voltage for which performance is specified
Yé’;: ::i) Maximum input logic Low level (threshold) voltage for which performance is specified
Vi min Minimum Loxf' level input Yoltage: The least positive (most negative) value of Low level input voltage for
. which operation of the logic element within specification limits is guaranteed
Vox max Maximum output High or high-level voltage for given inputs
Vou min Minimum output High or high-level voltage for given inputs

Vona (Vonce)

Output logic High threshold voltage level

Vora (Vore)

Output logic Low threshold voltage level

Vo. max Maximum output Low level voltage for given inputs
Vor min Minimum output Low level voltage for given inputs
triw Wave form rise time (Low to High)

truL Wave form fall time (High to Low)

tein, truL | Propagation delay time, 50% to 50%

tou Set-up time of a flip-flop or counter device

th Hold time of a flip-flop or counter device

Sros Toggle frequency of a flip-flop or counter device

(

) : apply to the HD100K series only
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HD10K GENERAL INFORMATION

BMFEATURES

o Complementary outputs cause a function and its
complement to appear simultaneously at device
outputs, without use of external inverters. This
reduces package count by eliminating the need for
associated invert functions, and reduces system
power requirements and timing differential prob-
lems introduced by inverters.

e High Input and Low Output impedances permit
large fan-out and versatile drive characteristics.

® Insignificant Power Supply Noise Generation
due to differential amplifier design eliminates cur-
rent spikes even during signal transition period.

e Nearly Constant Power Supply Current Drain
simplifies power supply design and reduces costs.

e Low Crosstalk due to low-current switching in
signal path and voltage swing (typically 850mV),
and to long rise and falil times.

e Transmission Line Drive Capability is afforded
by open emitter outputs of ECL devices. No “Line
Drivers” are listed in ECL families, as each device is
a line driver.

e Wire-Oring reduces the number of logic devices
required in system design by producing additional
OR gate functions with only an interconnection.

HBASIC HIGH-SPEED LOGIC
DESIGN CONSIDERATIONS

Hitachi's 10K ECL logic circuits are designed for
complex functions that enhance overall system
speed and reduce problems normally associated
with high-speed operation. The following factors
should be considered in designing high-speed
systems:

1. Significant time delays caused by intercon-
nect-wiring:

Atlogic speeds of 2NS, an equivalent “gate delay” is
introduced for every foot of interconnect-wiring.
Signals which travel between functions intercon-
nected within a single monolithic chip, as in 10K
ECL, avoid such delays.

2. Distorted waveforms due to line reflections:
Athigh speeds, line lengths can approach the wave-
length of the signal. Improperly terminated lines
can result in reflections that cause false triggering
(see Figure 2). RF technology provides the solution,
which isto employ “transmission-line” practices, as
well as to terminate each signal line with approp-
riate impedance. Low-impedance, emitter-follower
outputs of ECL circuits facilitate transmission-line
practices without upsetting system voltage levels.
3. Crosstalk between adjacent signal leads:
Increased affinity for crosstalk in high-speed cir-
cuits is the result of fast rise and fall times. In 10K
ECL design, rise and fall times have been deliber-
ately slowed, reducing crosstalk withoutcomprom-
ising other important performance parameters.

6 @ HITACHI



HD10K GENERAL INFORMATION
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BMCIRCUIT DESCRIPTION

Atypical ECL circuit, shown in Figure 3, consists of
a differential-amplifier input circuit, a temperature
and voltage compensated bias network, and emit-
ter-follower outputs to restore dc levels and pro-
vide buffering for transmission line driving. High
fan-out operation is possible because of the high
input impedance of the differential amplifier input
and the low output impedance of the emitter fol-
lower outputs. Power-supply noise is virtually elim-
inated by the nearly constant current drain of the
differential amplifier, even during the transition
period. Basic gate design provides for simul-
taneous output of both the OR function and its
complement, the NOR function.

Power-Supply Connections — Any of the power
supply levels Vi1 Ve or Vg may be used as
ground. However, the use of the V¢ node as
ground results in best noise immunity. In such a
case; Vge=0, Vo1 =—2.0V, Vge=-5.2V.

System Logic Specifications — The output logic
swing of 0.85V, as shown by the typical transfer
characteristics curve, varies from a LOW state of
Vo i=—1.75V to a HIGH state of Vo,=—0.9V with
respect to ground.

Positive logic is used when reference is made to
logical “0"s or “1”s Then

“0" = —1.75V= LOW

“1" = —0.9V = HIGH
Circuit Operation — Beginning with all logic inputs
LOW (nominal —1.75V), assume that Q1 through
Q4 are cut off because their P-N base-emitter junc-
tions are not conducting, and the forward-biased
Q5 is conducting.

typical

-—

i S Zo =50Q

T
High

|

' PTETY UTT FPTTS
-

Receiving Gate

Input A}
I

Low

Fig.2b Properly Terminated Transmission Line

(Ground Plane Added)

Under these conditions, with the base of Q5 held at
—1.29V by the Vgg network, its emitter will be one
diode drop (0.8V) more negative than its base, or
—2.09V. (the 0.8V differential is a characteristic of
this P-N junction.)

The base-to-emitter differential across Q1 — Q4 is
then the difference between the common emitter
voltage (—2.09V) and the LOW logic level (—1.75V)
or 0.34V.

This is less than the threshold voltage of Q1
through Q4 and these transistors will remain cut
off. When any logic input is shifted upward from
the —1.75V LOW state to the —0.9V HIGH state, the
base voltage of that transistor increases beyond
the threshold point and the transistor turns on.

When this happens, the voltage at the common-
emitter point rises from —2.09V to —1.75 V (one
diode drop below the —0.9V base voltage of the
input transistor), and since the base voltage of the
fixed-bias transistor (Q5) is held at —1.29V, the
base-emitter voltage Q5 cannot sustain conduc-
tion, and this transistor is cut off. This action is
reversible, and when the input signal(s) return to
the LOW state, Q1 — Q4 are again turned off and
Q5 again becomes forward biased.

The collector voltages resulting from the switching
action of Q1 — Q4 and Q5 are transferred through
the output emitter-follower to the output terminal.
Note that the differential action of the switching
transistors (one section being off when the other is
on) furnishes simultaneous complementary sig-
nals at the output. This action also maintains con-
stant power supply current drain.
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HD10K GENERAL INFORMATION

GATE CIRCUIT
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Fig.3 ECL Gate Structure and Switching Behavior

HETECHNICAL DATA

In subsequent sections of this data book, the signif-
icant ECL parameters are identified, and complete
data provided for each of the functions. Data, char-
acteristics, and application information common to
all ECL families are discussed in this section.
Common characteristics of major importance are:
® Maximum Ratings, including both AC and DC
characteristics and temperature limits.

® Transfer Characteristics, which define logic
levels and switching thresholds.

® DC Parameters, such as output levels, threshold
levels, and forcing functions.

® AC Parameters, such as propagation delays,
rise and fall times, and other time dependent
characteristics.

This section also includes general layout and
design guides to assist the designer in building and
testing systems with ECL circuits.

®Maximum Ratings

Table 1
Item Symbol Rating Unit
Supply Voltage* Vee —8~0 \
Input Voltage* Via 0~Vee A
Output Current 10 50 mA
Surge Output Current Toourger 100 mA
Junction Temperature T, 125 ‘C
Storage Temperature Toe —55~+125 ‘C

* Value at Vee=GND

® Recommended Operating Conditions

Table 2
Item Symbol Value Unit
Operating T, ~30t0 +85 | C
Temperature Range
D.C. Fan Out 70
Supply Voltage Range Ve —5.2410% \

For ECL logic gates, the complementary outputs
are represented by two transfer curves—to de-
scribe the OR and NOR switching action, respec-
tively. A typical transfer curve and associated data
for all ECL families is shown in Figure 4.

Itis not necessary to measure transfer curves atall
points of the curves. To guarantee correct opera-
tion, measure two sets of min./max. logic level
parameters.

The first set is obtained by applying test voltages
V. min. and V\y max. in sequence to the gate
inputs, and measuring OR and NOR output levels
to make sure they are between Vo max. and Vg
min. specifications. The second set of logic level
parameters relates to the switching thresholds,
andisdistinguished by an “A” in symbol subscripts.

A test voltage V, , max. is applied to the gate, and
NORand OR outputs are measured to be sure they
are above the Vgya min. and below the Vg 5 max.
levels, respectively. Similar checks are made using
the test input voltage V,4 min. The result of these
specifications insures:

a) The switching threshold (—Vgg) falls within the
darkest rectangle; i.e., switching does not begin
outside this rectangie.

b) Quiescentlogic levels fall in the lightest shaded
ranges. Table 3 shows the guaranteed 10K ECL
logic levels and switching thresholds.

8 O HITACH!
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Vou mev —0.810
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Vo min —0.960 Vons
Vora ma —0.980
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Input Voltage (V)
Fig. 4 Transfer Curves (HD10K Example)

Figure 5 shows typical transfer characteristics as a
function of temperature.

HD10K GENERAL INFORMATION

Table 3 D.C Specification Test Points
(HD10K Example)

Input Output Value Unit
Vie min --1.850
Vin max -0.810
Voo min 1.850
Vor max —1.650
Vou min —0.960
Von max ~0.810

Vira max —1.475 Y
Vina min -1.105
Voua max —1.630
Vona min --0.980

With suitable inputs :

Typical Output HIGH State —0.900
Typical Output LOW State ~1.750
Nominal Vps(Switching Threshold) —1.290

Test Conditions;

Veg =-5.2V, Vge = 0V, Ta = 25°C,
after thermal equilibrium has been established on
airflow, greater than 500 linear fpm is maintained.

-0s 5 Outputs loaded 500 to -2.0Vdc
~0.8 S
-1 SC 85T AVAYA R W Table 4 The Temperature Coefficients
R I % o To=—0~+25C | Tu=+25~185C
S 4 L DVina/OT 1.82mV/°C 1.16mV/°C
Rt “1” Level | AVoua min/AT 1.82mV/°C 1.16mV/°C
rof g ) \ Sl Rofsst | | AVwn/AT 1.82mV/°C 1.16mV/°C
"X N by (R il AVia/AT 0.46mV/°C 0.58mV/°C
18 : ‘_:\N LT L “0” Level | AVors max/AT | 0.46mV/°C 0.58mV/C
. _zslc_r_w | e AV /AT 0.46mV/°C 0.58mV/°C
zﬁ)z.u ~18 I—us 14 -12 -10 -0 —06 ~04  -02 0 Table 4 show the temperature coefficients of ECL 10K
Vo (V) DC parameters.
Fig.5 The Transfer Curves for Temperature
Variations.

Figure 6 shows transfer characteristic data obtained for a variety of supply voltages.
Table § indicates change rates of output voltages as a function of power supply voitages.

Output Vouwr (V)
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-1.8 i A -18 52y ~——
—2.2 II‘.G.OV —2.2 —~6.0V.

vs ~7.0V A 06 ~7.0V
-2 ; 2= 25C— -2 :
-3.0 J [ - | Ta=25C

—3.2-28~-24 —2.0—-16 —1.2-0.8 —-0.4 0
Input Vo (V) “OR”

.0
—32-28 ~2.4 —2.0 —1.6 —1.2 0.8 =0.4 0

Input Vin (V) “NOR"

Fig.6 The Transfer Curves for power supply variations
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Table 5 Typical Level
Change Rates

AVou/AVee 0.016
AVo /A Vee 0.250
AVs/AVee 0.148
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BNOISE MARGIN

“Noise Margin” is a measure of a logic circuit's
resistance to undesired switching. ECL noise
margin is defined in terms of specification points
surrounding the switching threshold. The critical
parameters of interest are those designated
Vona Min., Vo, max., Viya min., and Vj , max.in the
transfer characteristic curves.

Guaranteed noise margin (NM) is defined:
NMuygh Lever = Vora Min. = Vi min.
NM_ow Lever = Viea max. = Vo a max.

To compute noise margin, assume an ECL gate
drives a similar ECL gate (Fig. 7). At a gate input
(point B) equal to V;_, max., ECL gate #2 can begin
to enter the shaded transition region. In this worst-
case example, Vg, o max. specification point guar-
antees that no device can enter the transition
region before an input equal to Vi, max. is
reached. V, » max. is a critical point for noise
margin computation, since it is the edge of the
transition region.

To find the other critical voltage, note the output
from ECL gate #1 (point A). From Fig. 7, it can be
observed that the Vo 4 max. specification insures
that LOW state OR output from gate #1 can be no
greater than Vo 4, max. Note also that Vo 4 max. is
more negative than V, , max.

With Vo, 4 max. at the input to gate #2, the transition
region is not yet reached. (The input voltage to
gate #2 is still to the left of V| , max. on the transfer

44—
- 1.475 - 1105

High

I
/ OR l State
=0.980

Vora min

Cate Vora ma J - 1.630
QOutput e———

Gate
Input

Low
State

Viea ma Vina min

Ves{switching threshold)

Specification Points for Determining Noise Margin

C

curve.) To switch gate #2, additional voltage is
needed to move the input from Vg 4 max. to Vi a
max., constituting the “safety factor” defined as
noise margin, and is calculated as the magnitude
of difference between the two specification volt-
ages, or for the 10K ECL levels as follows:

NM_ow = V|La max. — Vg o max. = 1.475V

—(~1.630V) = 155mV

NMuigH = Voua min. — Viya min. = 0.980V

- (—1.105V) = 125mV

Analogous results are obtained for “NOR” transfer
data.

The lesser of the two noise margins is that for the
HIGH state, 125mV, or the guaranteed margin
against signal undershoot, and power or thermal
disturbances. As shown in the table, typical noise
margins usually exceed the guaranteed value by
about 75mV.

Noise immunity involves line impedances, circuit
output impedances, and propagation delay, in
addition to noise-margin specifications.

A complete picture of overall system noise immu-
nity involves not only noise-margin specifications,
tabulated on ECL data sheets, but other circuit-
related factors that determine how difficult it is to
apply a noise signal of sufficient magnitude and
duration to cause the circuit to propagate a false
logic state.

_High Noise {"— Vous oue

AvV= A
Margin = ViHA min

AV

_Low Noise [~ Vi ma
Margin

=t VoL4 ma

Noise Margin Computations

Guaranteed Typical de
Family Worst-Case de Noi);l: Margin
Noise Margin €
ECL 10K 0.125 0.210

Fig.7 ECL Noise Margin Data

10 @ HITACHI



- 0800

Voua mn
ey
4
Looo — W level 125m .
" 1 a
Noive TeEE0 | —
e
- 1200 —

14 |

Vira

i i L devel 155m!

fooe 1 Noise margin .
1800
200
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Fig.8 Normarized D.C Level vs.
Temperature

®AC or Switching Parameters

Time-dependent specifications are defined as circuit
effects caused by a specific input signal as it travels
through the circuit.

They include the time delay involved in changing the
output level from one logic state to another. Memo-
ries also include the time required for circuit output
to respond to input signal (propagation delay or
access time). Because of differing conditions and
parameters among logic families, common ECL
waveform and propagation delay terminologies are
shown in Figure 10.

Specific rise, fall and propagation delay times are
given on the data sheet for each specific functional
block. Similar to transfer characteristics, however,
AC parameters are temperature and voltage depen-
dent. Typical variations for 10K ECL are shown in
Figure 11.

HD10K GENERAL INFORMATION

Ta=25C Ta=60C

1 >

Van=Vons mea= Vina=84mV
Var=Vita=Vorame=175mV | Viva= - 1064V

Vona min - 0980V g
Vorama = - 1630V Vira= - 1455V

" s :n: t'nm min = ViHa= 166mV

1= - LISV N VA= Vor g me= 135 . .
Vira - 1478V v ba=torg VL Vot mins - 09407

Vorsma=  LblOV

Fig. 9 Noise Margin for Temperature Differences
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Fig.10 ECL Waveform and Propagation Delay
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=0.6
Ta=25C
Vrr=—-2.0V
— 0.8 —{RL=50Q
. ‘\ 4. OR
~ —L2
- i~
Z =
R 3
2
o AT 1]
] ] 5'20\,' ., N P~ £E=—4.68V] s.d0v
s ] .
18 5.2V Y —~J \ﬁ |
. 2‘—‘ NOR. 11
=20 1 —-5.72V
«20 -18 -16 -l4 —-12 —L0 —-08 -06 —-04 -02 O
Vo (V)
200
15
£
N &
<
2100
ft—t—1""1

0
~1.80 —1.60 —1.40 —1.20 =1.00 —0.80 —0.60 —0.40
Vi (V)

Fig.11 The characteristics

® Setup and Hold Times

AC parameters for setup and hold times are
defined as follows: In ECL logic devices, tg, is the
minimum time (50%-50%) before positive transi-
tion of clock pulse (C) that information must be
present at data input (D) toinsure proper operation
of the device.

t, is defined as the minimum time after positive
transition of clock pulse (C) that information must
remain unchanged at data input (D) to insure
proper operation. Setup and hold waveforms are
shown in Figure 12.

Ta=25C ]
Ve =~5.2V
~0.8 =
=10
-2
-14
16 TT=-16V
INEOED
y —] E
-8 =3
24 {22 720 |
~20 [T 111 l
-20 -18 ~16 -14 -12 =10 -08 -06 -04 —02 O
Vi (V)
-0.6 v T T
1509/1009 1750 4 A
S 00
-0.8
=, Q
4 3
~10 7 2 -~
V-
12 V., A
A
14 / A Loading Line
: Vrr=—2.0V
~ l, A
L6 L~
W
~L8 /| i ot S
Vo —t+—
-2.0

0 4 8 12 16 20 24 28 32 36 40
Jow (mA)

of a Standard Gate

[ RN ——)

Fig.12 Setup and Hold Waveforms for
ECL Logic Devices

12 @ HITACHI



HDEFINITION OF SYMBOLS AND TESTING METHOD

I3}

®DC Characteristics GND [ ] m
Vio | Ve o
— N —2.000V
R +3mV
= — Out
| : !
1
l ! !
[E— A —————
Vir R
~5.200V ——————’ Note) 1. All outputs are loaded with 500 to GND (5001+1%)
+10mV 2. Decoupling 0.1¢F (25V) from GND to Vcc and Ver
DC Characteristics 3. The tolerance of to shall be +2°C
Item Testing Method and Definitions

y Veer Veez Ru
Lee Current required by each device from Vg O’r" © | 'E"
supply. ViL ot n
VeE
[y/33 _ ©
—5.2V l 2.0V
Iy
-
1 Current flowing into device lead with specified Vid max
" V) applied. R
Vee Vrr
I
1 Current flowing into device lead with specified Vie min
" V|_ applied. R
VeE Vrr
Voltage level at output terminal with specified Vu;r...\ {
Vou output load and conditions applied to establish ViL min
HIGH output level. All outputs are loaded with 50 Vo RL(=50Q)
to Vir (= —2.0V).
Vrr(—2.0V)
VEE =
Voltage level at output terminal with specified Vid max
Vo output load and conditions applied to establish Vi ;)r-.m
LOW output level. All outputs are loaded with 50 ’ Vor R.L(=50Q)
to Vip (= —2.0V). l
- Vrr(—2.0V)
Vee =
Vina ;
or
Vous Output HIGH voltage threshold with inputs set at Viea
respective threshold levels; V4 min.or V) , max. Voua RL(=50Q)
H.
Ver _L Vrr(=-2.0V)
Visa .
Vou Output LOW voltage threshold with inputs set at V;)LYA {
4
respective threshold levels; V|, max.or V, , min. VoLa RL(=50Q)
Vee 'L‘ Vrr(=-2.0V)

®HITACHI
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®A.C Characteristics

+2.00V

Output +L1v
Input 50% 509%
D ——— | W
Coax trHL teLn V
80% i 0% o
Veer Voo NOR Out 50% 502
20% 20%
: TPout b tTHL betriu You
| In Out ] 1TLH fTHL .
! ! 80% 80%
] ] OR Out 50% 50%
Vet 20% 20%
500 £1% _——_-T I,PL” P Voo
01uF £ [ Notes) 1. Input pulse: #rin=truL=2.0+0.2ns(20%—80%)
; - 2. Unused output connected toa 50Q resistor to GND.
3. All inputs and outputs equal length 50Q impedance lines Rr equal
° 500 termination of scope.
-3.20V -
Item Testing Method and Definitions
tren Time between two specified reference points (20%, 80%) as waveform changes from LOW to HIGH.
true Time between two specified reference points (20%, 80%) as waveform changes from HIGH to LOW.
teen Time between specified reference points on input and output voltage waveforms with a change in
teuL output.
+1.05V
The interval immediately preceding active tran- Clack
sition of timing pulse (clock pulse), or preceding foav
e transition of the control input to its latching b o
level, during which data must be maintained at +LOSV
input to insure its recognition. 50%
+0.31V
+ 105V
The interval immediately following active tran- Clock [50%
sition of timing pulse, or following transition of / o3y
t the control input to its latching level, during W
. . . . + ;
which data must be maintained at input to Dece \ 105V
insure its continued recognition. V"%
+0.31V
The maximum repetition rate at which clock
s pulses may be applied to a sequential circuit, ] =~
Tog

above which the device (flip-flop or counter)
may cease to function.

Ino—=Clock Qf

BMPACKAGE (Unit : mm)

@16 Pin Ceramic Package

14

048201

318 13

2545025

O rHiITACH!

w0 &

0.48+0.1 2.54

@24 Pin Ceramic Package
13.2 5.8MAX, 2.8MIN

T



MOPTIONAL DATA

©® Power Supply Considerations

ECL circuits are characterized with the V¢c point
at ground potential and the Vgg point at —5.2V.
While this ECL convention is not necessarily man-
datory, it does result in maximum noise immunity.
This is so because any noise induced on the Vgg
line is applied to the circuit as a common-mode
signal which is rejected by the differential action of
‘the ECL input circuit. Noise induced into the Vcc
line is not cancelled out in this fashion. Hence, a
good system ground at the V¢ bus is required for
best noise immunity.

Power supply regulation which will achieve 10%
regulation or better at the device level is recom-
mended. The —5.2V power supply potential will
result in best circuit speed. Other values for Vgg
may be used. A more negative voltage will increase
noise margins at a cost of increased power dis-
sipation. A less negative voltage will have just the
opposite effect.

On logic cards, a ground plane or ground bus system
should be used. A bus system should be wide
enough to prevent significant voltage drops be-
tween supply and device and to produce a low
source inductance.

Although little power supply noise is generated by
ECL logic, power supply bypass capacitors are
recommended to handle switching currents caused
by stray capacitance and asymmetric circuit loading.
A parallel combination of a 1.0uF and a 100pF
capacitor at the power entrance to the board, and a
0.01uF low-inductance capacitor between ground
and the —5.2V line every four to six packages, are
recommended.

Most ECL circuits have two V¢ leads. Ve
supplies current to the output transistors and Veeo
is connected to the circuit logic transistors. The
separate Ve pins reduce cross-coupling between
individual circuits within a package when the
outputs are driving heavy loads. All V¢ pins should
be connected to the ground plane or ground bus as
close to the package as possible.

® Power Dissipation

The power dissipation of ECL functional blocks is
specified on their respective data sheets. This
specification does not include power dissipated in
the output devices due to output termination. The
omission of internal output pull-down resistors
permits the use of external terminations designed to
yield best system performance. To obtain total
operating power dissipation of a particular func-
tional block in a system, the dissipation of the
output transistor, under load, must be added to the
circuit power dissipation.

HD10K GENERAL INFORMATION

The table in Figure 12 lists the power dissipation in
the output transistors plus that in the external
terminating resistors, for the more commonly used
termination values and circuit configurations. To
obtain true package power dissipation, one output-
transistor power-dissipation value must be added to
the specified package power dissipation for each
external termination resistor use; in conjunction
with that package. To obtain system power dissi-
pation, the stated dissipation in the external ter-
minating resistors must be added as well. Unused
outputs draw no power and may be ignored.

Output Terminating
Termig | TgmRor | Rons

Resistor Value Dissipation Dissipation
mW) (mW)
150 ohms to —2.0 Vde 5.0 4.3
100 ohms to —2.0 Vdc 7.5 6.5
75 ohms to —2.0 Vde 10 8.7
50 ohms to —2.0 Vdc 15 13
2.0 k ohms to Vee 2.5 7.7
1.0 k ohms to Ve 4.9 15.4
680 ohms to Ve 7.2 22.6
510 ohms to Vie 9.7 30.2
270 ohms to Ve 18.3 57.2
?goo(};}?r:su:ovlc/i:nd 15 140

Fig.12 Average Power Dissipation in Output
Circuit with External Terminating
Resistors.

The power dissipation of ECL functional blocks
varies with both temperature and Vgg.

Typical variations are shown in Figure 13. The
graph is normalized so that it applies to all ECL
lines. The reference temperature is 25°C and the
reference power is obtained by multiplying the
typical g value (total power supply drain current
specified on the data sheet) by Vgg (5.2V). For
those devices where only the maximum value of Ig
is specified on the data sheet, typical power
dissipation is approximately 80% of that calculated
with the Ig (max) specification.

3.0 l
5%, T Veg=—8.0V
8 2.5
25 —~——]
28 50
Q0 & 1 7.0V
53 ——
2E 15 =60V
2 ;
=
Zp b ——F
Ex —4.4V
o<
ZzZ 05 —3.6V
=30V
—-55 —25 0 +25 75 +125

Ambient Temperature T4 (C)
Fig.13 Normalized Power Dissipation vs.
Temperature and Supply Voltage
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@ Loading Characteristics

The differential input to ECL circuits offers several
advantages. Its common-mode-rejection feature of-
fers immunity against power-supply noise injection,
and its relatively high input impedance makes it
possible for any circuit to drive a relatively large
number of inputs without deterioration of the
guaranteed noise margin. Hence, dc fanout with
ECL ‘circuits does not normally present a design
problem. Graphs showing typical output voltage
levels as a function of load current for ECL 10K are
shown in Figure 14. These graphs can be used to
determine the- actual output voltages for loads
exceeding normal operation.

While dc loading increases the capacitances as-
sociated with ‘the circuit and, therefore, affects
circuit speed, primarily rise and fall times.

(Load Lines for Termmnation to —2.0Vde)25°C

50 I |
) Vou mun Vina J
4 ) I N// > Viin
V
~ 30 Vou .nl i VoL m
3 [‘ T VoL mm
BN |
~ 50 ! I
AN
o I,
i
0 4 1 L
1} 0.5 1.0 15 2.0
Vorr (V)
(Load Lines for Termination to Vee(-—5.2Vde)25C
)
Vina I
40. 3 Vag-Viea
OH mmn S
Yo | 7, vor maaf Voimn g
- max
E 2000 V' \
“ [t ] |
3 W21 T
— | ]
| 500Q ) b
1 " 7 ~
e [ 77 ——
[ s .1 7 T =
0 0.5 1.0 5 2.0
Vorr (V)

Fig.14 Output Voltage Levels vs. DC Loading

The affections of ac parameter by fanouts are
shown in Figure 14-1.

Terminated transmission line signal interconnections
are used for best'ECL 10K system performance. The
propagation delay and rise time of a driving gate are
affected very little by capacitance loading along a
matched parallel-terminated transmission line. How-
ever, the delay and characteristic impedance of the
transmission line itself are afected by the distributed
capacitance. Signal propagation down the line will
be increased by a factor, 1/1+Cd/Co.

Here Co is the normal intrinsic line capacitance, and
Cd is the distributed capacitance due to loading and
stubs off the line.

Maximum allowable stub lengths for loading off of
a ECL 10K transmission line vary with the line
impedance. For example, with Zo=50 ohms, maxi-
mum stub length would be 4.5 inches. But when
20=100 ohms, the maximum allowable stub length
is decreased to 2.8 inches. The input loading
capacitance of a ECL 10K gate is about 2,9pF.

3.0 T
2.8—50Q Load l
< 1
2.6
H] wLH
Z 24
5 22
2 20
A tPHL
2 18
% 16
2
2 14
al
1.2
1.0
0 20 40 60 80 10 12 14 16 18 20
Fan Out
6.5
8.
% 509 Load
£ 55
g 5
& 45
=40 rin -]
< 35 —1
H 3. P
2 3 truL
2 25
2.0
1 0 20 40 60 80 10 12 14 16 18 20
Fan Out

Fig.14-1 AC Parameter vs. Fanout

Therefore in order to keep the system speed, the
recommended maximum fanout is defined within
10. (without to use the transmission line.)

®Unused ECL Inputs

All single-ended input ECL logic circuits contain
input pulldown resistors between the input tran-
sistor bases and Vgg. As a result,unused inputs may
be left unconnected. Input pulldown resistor values
are typically 50 kohms and are not to be used as
pulldown resistors for preceding open-emitter out-
puts.

Several ECL devices do not have input pulldowns.
Examples are the differential line receivers. If a
single differential receiver within a package is
unused, one input of that receiver must be tied to
the Vgg Pin provided, and the other input goes to
Vgg. (for example; HD10116)

16 O HITACHI



B SYTEM DESIGN CONSIDERATIONS
® Thermal Management
Circuit performance and long-term circuit reliability
are affected by die temperature.
Normally, both are improved by keeping the IC
junction temperature low.

Electrical power dissipated in any integrated circuit
is a source of heat.
This heat source increases the temperature of the
die. The basic formula for converting power dissipa-
tion to estimated junction temperature is:

T] = TA + PD (0,c+BCA)

or
Tj = TA + PD (alA)
where

T; = junction temperature

Ta = ambient temperature

Pp = power dissipation

0ic = average thermal resistance, junction to case

Oca = average thermal resistance, case to ambient

0;a = average thermal resistance, junction to
ambient

Only two terms can be varied by the user-the

ambient thermal resistance, 0ca. Both system air

flow and the package mounting technique affect the

0¢c thermal resistance term.

The maximum and average thermal resistance values

for standard ECL IC package are given in Figure 15,

L}

6,4(°C/W) 8;c("C/W)
Package Type - -
Maximum | Average | maximum
16 pin Ceramic Package 150 100 50
24 pin Ceramic Package — 45 10

Fig.15 The Maximum and Average Thermal
Resistance Values.

~ 1

S
7 x\\\\ W\\

N

Airflow Birection

Average Thermal Resistance 6,4 ('C/W)

50 S
\\

40 %\("
6,4=100C/ W C
e="21C/W (b)

30

250 500 750 L000 1250 1500

Airflow (liner fpm)

Conditions:

package; 16 pin Ceramic Package power dissipation; 200mW
measurement method; Diode Measurements

(a) Barnes socket

(b) PCB (10.2cm x 15.24cm x 1.6mm Cu)

Fig.16 Airflow vs.Thermal Resistance

The effect of air flow over the packages on 0, is
illustrated in the graphs of Figure 16.

Fig.
allowable at various ambient temperatures (still air)
in a case of 16 pin ceramic dual in line package.
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17 shows the maximum power dissipation

T
=3
S

3
S
5
; 1,000
g Ceramic Dual in Line
£y
H N
H \
5 e
a \
-
N
3
H
z 200 N
€
s
E
=
g 0
2% 50 75 100 125 150 175

Ambient Temperature Ta (C»

Fig.17 Ambient Temperature Derating Curve

@ Interfacing ECL to Slower Logic Types

ECL circuits are interfaceable with MOS other logic
forms. For ECL/TTL interfaces, when ECL is
operated at the recommended —5.2 volts and TTL
at +5V supply, currently available translator cir-
cuits, such as the HD10124 and HD10125, may be
used.

For systems where a dual supply (—5.2V and +5V)
is not practical, a discrete component translator can
be designed. ECL also interfaces readily with MOS.
With CMOS operating at +5V, any of the ECL to
TTL translators works very well.

On the other hand, CMOS will drive ECL directly
when using a common —5.2V supply.

@ Circuit Interconnections

Though not necessarily essential, the use cf multi-
layer printed circuit boards offers a number of
advantages in the development of high-speed logic
cards.

Not only do multilayer boards achieve a much
higher package density, interconnecting leads are
kept shorter, thus minimizing propagation delay
between packages.

Moreover, the unbroken ground planes made pos-
sible with multilayer boards permit much more
precise control of transmission line impedances
when these are used for interconnecting purposes.
Thus multilayer boards are recommended for ECL
at top circuit speed, when high-density packaging
is a requirement, or when transmission line inter-
connects are used. Point-to-point back-lane wiring
without matched line terminations may be em-
ployed for ECL interconnections if line runs are
kept short.

GO HITACHI 17
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This applies to line runs up to 6 inches. But, because
of the open-emitter outputs of ECL circuits, pull-
down resistors are always required. Several vJéys of
connecting such pull-down resistors are shown in
Figure 18.

Resistor values for the connection in Figure 18a
may range from 270 ohms to 2 kohms depending on
power and load requirements. Power may be saved
by connecting pull-down resistors in the range of 50
ohms to 150 ohms, to —2.0V dc, as shown in Figure
18b. Use of a series damping resistor, Figure 18c,
will extend permissible lengths of unmatched-
impedance interconnections, with some loss of edge
speed.

With proper choice of the series damping resistor,
line lengths can be extended to any length, while
limiting overshood and undershoot to a predeter-
mined amount.

Damping resistors usually range in value from 10
ohms to 100 ohms, depending on the line length,
fanout, and line impedance. The open emitter-
follower outputs of ECL give the system designer all
possible line driving options.

Re

5.2V (a)
Re
—2.0V(Vrr) (b)
R4
Rp
~5.2V (c)

Fig.18 Pull-Down Resistor Techniques

One major advantage of ECL over saturated logic is
its capability for driving matched-impedance trans-
mission lines. Use of transmission lines retains signal
integrity over long distances. The ECL emitter-
follower output transistors will drive a 50-ohm
transmission line terminated to —2.0V dc. This is the
equivalent current load of 22mA in the HIGH logic
state and 6 mA in the LOW state.

Parallel termination of transmission lines can be
done in two ways.

One, as shown in Figure 19a, uses a single resistor
whose value is equal to the impedance (Zo) of the
line, A terminating voltage (V1) of —2.0Vdc must
be supplied to the terminating resistor. Another
method of parallel termination uses a pair of

resistors, R1 and R2, Figure 19b illustrates this
method. The following two equations are used to
calculate the values of R1 and R2:

R1=1.6Z0

R2 = R1-Z0/(R1-20)

Vrr(—2.0V)
Fig.19-a Parallel Terminated Line

=5.2V

Fig.19-b Parallel Termination Thevenin-
Equivalent

Another popular approach is the series-terminated
transmission line (see Figure 20).

This differs from parallel termination in that only
one-half the logic swing is propagated through the
lines. The logic swing doubles at the end of the
transmission line due to reflection on an open line,
again establishing a full logic swing.

) Vi Tpd Tod Lpd ted

B —+=4.50% ] _—
T . —
Vi/2

(O S P ST

Fig.20 Series Terminated Line
To maintain clean wave fronts, the input impedance
of the driven gate must be much greater than the
characteristic impedance of the transmission line.
This condition is satisfied by ECL circuits which
have high impedance inputs. Using the appropriate
terminating resistor (Rs) at point A (Figure 20), the
reflections in the transmission line will be ter-
minated. The advantages of series termination in-
clude ease of driving multiple series-terminated
lines, low power consumption, and low cross talk
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between adjacent lines. The disadvantage of this
system is that loads may not be distributed along
the transmission line due to the one-half logic swing
present at intermediate points. For board-to-board
interconnections, coaxial cable may be used for
signal conductors. The termination techniques just
discussed also apply when using coax. Coaxial cable
has the advantages of good noise immunity and low
attenuation at high frequencies. No significant per-
formance degradation occurs for lengths up to 50
feet for ECL.

Twisted pair lines are one of the most popular
methods of interconnecting cards or panels. The
complementary outputs of any ECL function are
connected to one end of the twisted pair line, and
any ECL differential line receiver to the other as
shown in the example, Figure 21. Ry is used to
terminate the twisted pair line.

Fig.21 Twisted Pair Line Driver/Receiver

ECL signals may be sent very long distances (1000
feet) on twisted pair, although line attenuation will
limit bandwidth, degrading edge speeds when long
line runs are made. If timing is critical, parallel
signal paths (shown in Figure 22) should be used
when fanout to several cards is required. This will
eliminate distortion caused by long stub lengths off
a signal path. Wire-wrapped connections can be used
with ECL. The mismatch occurs with ECL, but the
distance between the wire-wrap connection and the
end of the line is generally short enough so the
reflections cause no problem.

e

Vee

Card A
Card B

/_____._—
\——-———— Card C

Re

p— Card A

Card B

Card C

>
% % iz Rr=20 (each)
)
\,_/

Multiple output gate eg HD10110 Vrr

Fig.22 Parallel Fanout Techniques
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Series damping resistors may be used with wire-
wrapped lines to extend permissible backplane
wiring lengths. The recommended wire-wrapped
circuit cards have a ground plane on one side.
Microstrip and Stripline

Microstrip and stripline techniques are used with
printed circuit boards to form transmission lines.
Microstrip consists of a constant-width conductor
on one side of a circuit board, with a ground plane
on the other side (shown in Figure 23).

The characteristic impedance is determined by the
width and thickness of the conductor, the thickness
of the circuit board, and the dielectric constant of
the circuit board material. Stripline is used with
multilayer circuit boards as shown in Figure 23.
Stripline consists of a constant-width conductor
between two ground planes.

0.0014 & =1(Air)

e =45
Epoxy Glass

Fig.23 PC Interconnection Lines for use
with ECL

o Clock Distribution

Clock distribution can be a system problem.

At ECL speeds, tither coaxial cable or twisted pair
line can be used to distribute clock signals through-
out a system.

Clock line lengths should be controlled and matched
when timing could be critical.

Once the clocking signals arrive on card, a tree
distribution should be used for large-fanouts at high
frequency. An example of the application of this
technique is shown in Figure 24.
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Fan+Out=4Each

On Card

o—
Off !
Card Rr g

~YYYT

YYYYYYYYYYYYYYYY

Fig.24 64 Fanout Clock Distribution

©® Logic Shortcuts

ECL circuitry offers several logic design con-

veniences. Among these are:

1. Wire-OR (can be produced by wiring ECL output
emitters together outside packages).

2. Complementary Logic Outputs (both OR and
NOR are brought out to package pins in most
cases).

An example of the use of these two features to

reduce gate and package count is shown in Figure

25.
Aj‘%——_—_:——__ A+B
B A+B
I

V P—ATB+CHD

=0

N

A+B+C+D

RS

A+B+C+D

A (ZEreesy

Y’

A+B+C+D

A
X,

c )_..Q T
D = +D
Fig.25 Example

(Use of Wire-OR and Complementary
Outputs)

The connection shown saves four 2-input gates and
two inverter over performing the same functions
with saturated type logic.

Propagation delay is increased approximately 50 ps
per wire-OR connection.

In general, wire-OR should be limited to 6 ECL
outputs to maintain a proper LOW logic level. The
use of a single output pulldown resistor is recom-
mended per wire-OR, to economize on power
dissipation.

® Testing ECL Series

To obtain results correlating with Hitachi circuit
specifications certain test techniques must be used.
A schematic of a typical gate test circuit is shown in
Figure 26. A solid ground plane is used in the test
setup. All power leads and signal leads are kept as
short as possible. The sampling scope interface runs
directly to the 50-ohm inputs of Channel A and B
via 50-ohm coaxial cable.

Equal-length coaxial cables must be used between
the test set and the A and B scope inputs. The pulse
generator must be capable of 2.0ns rise and fall
times for ECL 10K. In addition, the generator
voltage must have an offset to give ECL signal
swings of ~+400mV about a threshold of =~+0.7V
when Vcc=+2.0V and Vgg=—3.2V for ac testing of
logic devices. The power supplies are shifted +2.0V,
so that the device under test has only one resistor
value to load into the precision 50-ohm input
impedance of the sampling oscilloscope. Use of this
technique yields a close correlation between Hitachi
and customer testing. Unused outputs are loaded
with a 50-ohm resistor to ground. The positive
supply (Vcc) should be decoupled from the test
board by RF type 25uF capacitors to ground. The
Vcc Pins are bypassed to ground with 0.1uF, as is

the Vgg pin.

Channel A Channel B

* Matched 50Q coax
* *0.1u¢F decouples fixture
* % %254 F dampens supply
variations

Pulse
Generator

+2.0v -3.2V
Vee Vee

Fig.26 ECL Logic Switching Time Test Setup
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e On-chip complementary output
Built-in complementary output requires no appli-
cation of inverters, and avoids problems such as
extensive external parts, power dissipation, and
propagation delay.
e High input and low output impedances
Due to the high input impedance (compared with
TTL devices), greater fan-out is obtained, along
with various circuit configuration.

e Stability
Built-in temperature and voltage compensation
circuits assure stable output characteristics within
all temperature and voltage ranges.
e Compatibility
HD100K is fully compatible with F100K pin config-
uration, functions and characteristics.

HMELECTRICAL CHARACTERISTICS (Ta= 0 ~+85C, Ver=—4.5V, Vec . GND)
Symbol Item min typ max Unit Conditions
Vou Output Voltage High —1025 —955 —880 mV Vin="Vin ne:
Vo Output Voltage Low —1810 —1705 —1620 mV or ViL man R.=50Q
Voue Output Threshold Voltage High —1035 - — mV Vin=Vis nen Vrr=-2V
Vorc Output Threshold Voltage Low — - —1610 mV or Vii mae
Vin Input Voltage High —1165 - —880 mV
Vi Input Voltage Low --1810 - --1475 mV
I Input Current Low 0.5 — — HA Vin=ViL mun
B MAXIMUM RATINGS B RECOMMENDED OPERATING CONDITIONS
Item Symbol Rating Unit Item Symbol Value Unit
Supply Voltage* Ve ~7.0 \ g;zg;zlmg Temperature Ta 0~85 C
Input Voltage* Vir 0~Vee v Supply Voltage Range Ver —4.2~-5.7 v
Output Current Io 50 mA
Surge Output Current Tocounser 100 mA Notes: 1. To ggara{ntee AC and DC specs, refer to each individual
specification.

Junction Temperature T, 150 ‘C 2. When Tj max. exceeds 125°C, heat sink design is required.
Storage Temperature T —65~ +150 °C 3. Relationship between 'I‘J max. and reliability are given in the
. data sheets that follow.

* Value at Vce and Veea =GND
B PACKAGE
®24 Pin Ceramic Flat Package @24 Pin Ceramic Dual-in-line Package
(HD100OKF Series) (HD100OK Series)
0.55mas 6.0max 9.1,
0.25min "—]
. o c H
! q
g I pl
d bs
= — q p3
g 5 e — d b~ s
z]l & o/ ——— d h &
2| 7 —F — d ‘ h 8
“ = —— q b
uyﬁg == 3 |
q p
q ] b
1
| 10. 16ty p.
& H 3
£ 19im + ool &
= 10.16max =
9.40min x o .
e cococooa gg,g . . ~0.38
Bottom N 0~ 1s 020
9.80max
7.62min 27 3typ.
Package (Dimensions in mm)
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HDEFINITION OF SYMBOLS AND TESTING METHOD
®DC Characteristics

c
GND I 1 i}
Vee  Veea RL
3
[ ~—In Out M-
T 1 | !
| H |
1 t ]
| Y J
Ve Re
-4.500 v__._—l

+10mV

®DC Characteristic Test Circuit

. 000V
+3mV

Note) 1. All outputs are loaded with 500 to GNI (50Q +1%)

2. Decoupling 0.14F (25V) from GND to Vcc and Vee
3. The tolerance of 7a shall be + 2°C

Item Testing Method and Definitions
v Vee  Veea Ru
'1H O
Iee Current required by each device from Vg or | H
supply. ViL Vs v
l Te ~20V
4.5V
Lin =
Iin Current flowing into device lead with specified Vikmax
V)4 applied. R
Vee Vir
In =
In Current flowing into device lead with specified ViLma
V), applied. R
Vee Vrr
Voltage level at output terminal with specified Vitmex
Vou output load and conditions applied to establish v or {
HIGH output level. All outputs are loaded with 50 fhmn Yo Ru(=50Q)
to Vir (= —2.0V).
Vrr (=—2.0V)
Ves =
Voltage level at output terminal with specified Vittmas
VoL output load and conditions applied to establish v,i:.n{
LOW output level. All outputs are loaded with 50 Vo RL(50Q)
to Vir (= —2.0V).
Vrr(=-2.0V)
Vee =
Output HIGH voltage threshold with inputs set at V’::'"{
Voue respective threshold levels; V), min. or V, 5 max. Vitmas Ru(=50Q)
Vone
. Vrr(=-20V)
Output LOW voltage threshold with inputs set at
Vorc

respective threshold levels; V| 5 max.or V, min.

Vitimin
or {
Vi
" Ru(=500)
Vorc
Vrr(=-2.0V)
Vee =

22

@ HITACHI



®AC Characteristics

+2.00V

Input Output

Input

NOR Out

OR Out

HD100K GENERAL INFORMATION

/so%

tPHL
80%
50%
20%

20%,

+1.05V

bo—TTHL
pe—trLh

80%
50%
20%

500+1%

Note) 1.

trLH

80%

Input pulse : triw =tru=0.710.1ns (20%~80%)

2. Unused outputs connected to a 50Q resistor to GND.
= 3. All inputs and outputs equal length 50Q impedance lines Rr equal 500
P’y termination of scope.
—-2.50V 4. C.=Jig stray capacitance< 3 pF.
Item Testing Method and Definitions
trow Time between two specified reference points (20%, 80%) as waveform changes from LOW to HIGH.
truL Time between two specified reference points (20%, 80%) as waveform changes from HIGH TO LOW.
teLn Time between specified reference points oninput and output voltage waveforms with a change in output.
teuL
R . +1.05V
Theinterval immediately preceding active transi-
tion of timing pulse (clock pulse), or preceding Clock
, transition of the control input to its latching level, . +0.31v
" during which data must be maintained at the i +105V
input to insure its recognition. 509 \
+0.31V
) . ) +1.05V
The interval immediately following active transi- Clock 50%
tion of timing pulse, or following transition of the v
" control input to its latching level, during which . +0.31Y
|t
data must be maintained at input to insure its +1.05V
continued recognition. Data / \ 50%
;—————-w.snv
The maximum repetition rate at which clock T g
pulses may be applied to a sequential circuit, In o——Clock
Jro above which the device (flip-flop or counter) may n K
cease to function.

GO HITACHI
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QUALITY ASSURANCE

1. VIEWS ON QUALITY AND RELIABILITY

Basic views on quality at Hitachi are to meet the

individual uers’ required quality level and maintain a

general quality level equal to or above that of the

general market. The quality required by the user may

be specified by contract, or may be indefinite. In either

case, efforts are made to assure reliable performance

in actual operating circumstances. Quality control

during the manufacturing process, and quality aware-

ness from design through production lead to product

quality and customer satisfaction. Our quality assur-

ance technique consists basically of the following

steps:

(1) Build in reliability at the design stage of new
product development.

(2) Build in quality at all steps in the manufacturing
process.

(3) Execute stringent inspection and reliability con-
firmation of final products.

(4) Enhance quality levels through field data feed
back.

(5) Cooperate with research laboratories for higher
quality and reliability.

With the views and methods mentioned above,
utmost efforts are made to meet users’ requirements.

2. RELIABILITY DESIGN OF
SEMICONDUCTOR DEVICES

2.1 Reliability Targets

The reliability target is an important factor in sales,
manufacturing, performance, and price. It is not ade-
quate to set a reliability target based on a single set of
common test conditions. The reliability target is set
based on many factors:

(1) End use of semiconductor device.

(2) End use of equipment in which device is used.
(3) Device manufacturing process.

(4) End user manufacturing techniques.

(5) Quality control and screening test methods.

(6) Reliability target of system.

2.2 Reliability Design
The following steps are taken to meet the reliability
targets:
(1) Design Standardization
As for design rules, critical items pertaining to
quality and reliability are always studied at circuit

design, device design, layout design, etc. There-
fore, as long as standardized processing and
materials are used the reliability risk is extremely
small even in the case of new development
devices, with the exception of special require-
ments imposed by functional needs.

(2) Device Design
It is important for the device design to consider
total balance of process, structure, circuit, and
layout design, especially in the case where new
processes and/or new materials are employed.
Rigorous technical studies are conducted prior to
device development.

(3

Reliability Evaluation by Functional Test
Functional Testing is a useful method for design
and process reliability evaluation of IC’s and LS|
devices which have complicated functions.

The objectives of Functional Test are:

® Determining the fundamental failure mode.

® Analysis of relation between failure mode and
manufacturing process.

® Analysis of failure mechanism.

@ Establishment of QC points in manufacturing
process.

2.3 Design Review

Design Review is an organized method to confirm that

a design satisfies the performance required and

meets design specifications. In addition, design review

helps to insure quality and reliability of the finished
products. At Hitachi, design review is performed from
the planning stage to production for new products,
and also for design changes on existing products.

Items discussed and considered at design review are:

(1) Description of the products based on design
documents.

(2) From the standpoint of each participant, design
documents are studied, and for points needing
clarification, further investigation will be carried
out.

(3) Specify quality control and test methods based on
design documents and drawings.

(4) Check process and ability of manufacturing line to
achieve design goal.

(5) Preparation for production.

(6) Planning and execution of sub-programs for
design changes proposed by individual specialists,
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for test, experiments, and calculations to confirm
the design changes.

(7) Analysis of past failures with similar devices, dis-
cussion of methods to prevent them, and planning
and execution of test programs to confirm success.

3. QUALITY ASSURANCE SYSTEM

3.1 Activity of Quality Assurance

General views of overall quality assurance in Hitachi

are as follows:

(1) Problems in each individual process should be
solved in the process. Therefore, at the finished
product stage the potential failure factors have
been removed.

(2) Feedback of information is used to insure a satis-
factory level of ability process.

3.2 Quality Approval
To insure quality and reliability, quality approval is
carried out at the preproduction stage of device

QUALITY ASSURANCE

design, as described in section 2. Our views on quality
approval are:

(1) A third party executes approval objectively from
the standpoint of the customer.

(2) Full consideration is given to past failures and
information from the field.

(3) Nodesign change or process change without QA
approval.

(4) Parts, materials, and processes are closely
monitored.

(5) Control points are established in mass production
after studying the process abilities and variables.

3.3 Quality and Reliability Control at Mass
Production

Quality control is accomplished through division of
functions in manufacturing, quality assurance, and
other related departments. The total function flow is
shown in Fig. 2. The main points are described below.

Step Contents

Purpose

Design Review

Target
Specification

Design Materials, Parts

- Trial A 1
Production pprova

Parts

Characteristics of Material and

Appearance
Dimension

Confirmation of
Characteristics and

Heat Resistance
Mechanical
Electrical
Others

Reliability of Materials
and Parts

[ Characteristics Approval

Electrical
Characteristics
Function
Voltage
Current
Temperature
Others
Appearance, Dimension

Confirmation of Target
Spec. Mainly about
Electrical
Characteristics

Quality Approval (1)

Reliability Test
Life Test
Thermal Stress
Moisture Resistance
Mechanical Stress
Others

Confirmation of Quality
and Reliability in Design

l Quality Approval (2) J

Mass
Production

Reliability Test
Process Check same as

Quality Approval (1)

Confirmation of Quality
and Reliability in Mass

Production

Fig. 1 Flow Chart of Quality Approval
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Process

i

Material, Parts l

e

Material,

Quality Control

Method

Parts

Inspection of
Material and Parts

Inspection on Material and
Parts for Semiconductor

Devices

Lot Sampling,
Confirmation of

Quality Level

Manufacturing

Manufacturing Equipment,
Environment, Sub-material,
Worker Control

Confirmation of
Quality Level

Screening

Inner Process
Quality Control

Lot Sampling,
Confirmation of
Quality Level

l

l
|
!
|
|
l
|
100% Inspection }__ —

100% Inspection on
Appearance and Electrical

Characteristics

Testing,

Inspection

Products
Inspection

Sampling Inspection on
Appearance and Electrical
Characteristics

Lot Sampling

Lot
Assurance
Test

Reliability Test

Confirmation of

Quality Level, Lot

Sampling

B

Receiving }

QuaTity Information
Claim
Field Experience
General Quality
Information

Fig. 2 Flow Chart of Quality Control in Manufacturing
Process

Feedback of
Information
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3.3.1 Quality Control of Parts and Materials

As semiconductor devices tend towards higher per-
formance and higher reliability, the importance of
quality control of parts and materials becomes para-
mount. ltems such as crystals, lead frames, fine wire
for wire bonding, packages, and materials needed in
manufacturing processes such as masks and chemi-
cals, are all subject to rigorous inspection and control.
Incoming inspection is performed based on the pur-
chase specification and drawing. The sampling is exe-

cuted based mainly on MIL-STD-105D.

The other activities of quality assurance are as

follows:

(1) Outside vendor technical information meeting.
(2) Approval and guidance of outside vendors.
(3) Chemical analysis and test.

The typical check points of parts and materials are
shown in Table 1.

® Table 1 Quality Control Check Points of Material
and Parts (Example)
Material, Important .
Parts Control Items Point for Check
Appearance Damage and Contamina-
b tion on Surface
imension Flatness
Wafer Sheet Resistance Resistance
Defect Density Defect Numbers
Crystal Axis
Appearance Defect Numbers, Scratch
Mask Dimension Dimension Level
Resistoration
Gradation Uniformity of Gradation
Fine Appearance Contamination, Scratch,
Wire for . X Bend, Twist
Wire Dimension )
Bonding Purity . Purity Level
Elongation Ratio | Mechanical Strength
Appearance Contamination, Scratch
Dimension Dimension Level
Processing
Frame Accuracy
Plating Bondability, Solderability
Mounting Heat Resistance
Characteristics
Appearance Contamination, Scratch
Dimension Dimension Level
Leak Resistance Airtightness
. Plating Bondability, Solderability
Ceramic Mounting Heat Resistance
Package Characteristics
Electrical
Characteristics
Mechanical Mechanical Strength
Strength
Composition Characteristics of
Plastic Material
Electrical
ThCharacteris!ics
; ermal
Plastic Characteristics
Molding Molding Performance
Performance
Mounting Mounting Characteristics
Characteristics

QUALITY ASSURANCE

3.3.2 Inner Process Quality Control

Inner Process Quality Control performs very important
functions in quality assurance of semiconductor
devices. The manufacturing Inner Process Quality
Control is shown in Fig. 3.

(1) Quality Control of Semi-final Products and Final
-Products

Potential failure factors of semiconductor devices
are removed in the manufacturing process. To
achieve this, check points are set-up in each pro-
cess and products which have potential failure
factors are not moved to the next process step.
Manufacturing lines are rigidly selected and tight
inner process quality controls are executed—rigid
checks in each process and each lot, 100% inspec-
tion to remove failure factors caused by manufac-
turing variables and high temperature aging and
temperature cycling. Elements of inner process
quality control are as follows:

@ Condition control of equipment and workers
environment and random sampling of semi-
final products.

® Suggestion system for improvement of work.

® Education of workers.

® Maintenance and improvement of yield.

® Determining quality problems, and implement-
ing countermeasures.

@ Transfer of quality information.

(2) Quality Control of Manufacturing Facilities and
Measuring Equipment

Manufacturing equipment is improving as higher
performance devices are needed. At Hitachi, the
automation of manufacturing equipment is en-
couraged. Maintenance Systems maintain opera-
tion of high performance equipment. There are
daily inspections which are performed based on
related specifications. Inspection points are listed
in the specification and are checked one by one to
prevent any omission. As for adjustment and
maintenance of measuring equipment, specifica-
tions are checked one by one to maintain and
improve quality.

(3

Quality Control of Manufacturing Circumstances
and Sub-Materials

The quality and reliability of semiconductor devices
are highly affected by the manufacturing process.
Therefore, controls of manufacturing circum-
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stances such as temperature, humidity and dust,
and the control of submaterials, like gas, and pure
water used in a manufacturing process, are inten-

sively executed.

Dust control is essential to realize higher integra-
tion and higher reliability of devices. At Hitachi,
maintenance and improvement of cleanliness at
manufacturing sites is accomplished through

concentration.

Assurance

attention to buildings, facilities, air conditioning
systems, delivered materials, clothes, work envir-
onment, and periodic inspection of floating dust

3.3.3 Final Product Inspection and Reliability

(1) Final Product Inspection
Lot inspection is done by the quality assurance

Process

TPurchase of Material

Control Point

Purpose of Control

FWafer Wafer Characteristics, Appearance Scratch, Removal of Crystal
Defect Wafer
Surface Oxidation Oxidation Assurance of Resistance
Inspection on Surface Appearance, Thickness of Pinhole, Scratch
Oxidation Oxide Film
Photo Resist Photo
) Resist
Inspection on Photo Resist Dimension, Appearance Dimension Level
OPQCLevel Check Check of Photo Resist
Diffusion Diffusion Diffusion Depth, Sheet Diffusion Status
Resistance
Inspection on Diffusion Gate Width Control of Basic Parameters
OPQC Level Check Characteristics of Oxide Film | (VTH, etc) Cleaness of surface,
! Breakdown Voltage Prior Check of Vin
' Breakdown Voltage Check
Evaporation Evapo- Thickness of Vapor Film, Assurance of Standard
ration Scratch, Contamination Thickness
Inspection on Evaporation
OPQC Level Check
Wafer Inspection Wafer Thickness, Vru Characteris- Prevention of Crack, {
tics Quality Assurance of Scribe
Inspection on Chip Chip Electrical Characteristics
Electrical Characteristics
Chip Scribe Appearance of Chip
Inspection on Chip
Appearance
OPQC Lot Judgement
+Frame
Assembling Assembling | Appearance after Chip Quality Check of Chip
Bonding Bonding
Appearance after Wire Quality Check of Wire
Bonding Bonding
OPQC Level Check Pull Strength, Compresion Prevention of Open and
Width, Shear Strength Short
Inspection after Appearance after Assembling
Assembling
OPQC Lot Judgement
LPackage X
Sealing Sealing Appearance after Sealing Guarantee of Appearance
Outline, Dimension and Dimension
OPQC Level Theck Marking Marking Strength
Final Electrical Inspection
OFailure Analysis Analysis of Failures, Failure | Feedback of Analysis Infor-
Mode, Mechanism mation
Appearance Inspection
Sampling Inspection on
Products
Receiving
Shipment
Fig. 3 Example of Inner Process Quality Control
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department for products which were judged good
in 100% test . . . the final process in manufac-
turing. Though 100% vyield is expected, sampling
inspection is executed to prevent mixture of bad
product by mistake. The inspection is executed not
only to confirm that the products have met the
users’ requirements but also to consider potential

QUALITY ASSURANCE

quality factors. Lot inspection is executed based
on MIL-STD-105D.

(2) Reliability Assurance Tests
To assure the reliability of semiconductor devices,
reliability tests and tests on individual manufac-
turing lots that are required by the user, are peri-
odically performed.

Customer

Claim
(Failures, Information)

Sales Dept.
Sales Engineering Dept.

r 1

| ; . |

| Quality Assurance Dept. Failure Analysis |

[ I

I l |

— i |

Countermeasure

| Manufacturing Dept. Design Dept. Execution of |

| Countermeasure |

| I |

’ Report |

I |

: !
|

| .

| Quality Assurance Dept. Follow-up and Confirmation :

of Countermeasure Execution

| fC E i |

I |

| Report |

e —J

Sales Engineering Dept.
Reply
Customer
Fig. 4 Process Flow Chart of Field Failure
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4. RELIABILITY
4.1 Structure

10K ECL features high integration and speed pro-
vided by its vertical structure and collector dot
system, multilayer interconnection, and shallowin
process diffusion technique. Hitachi’s 3um inter-

HD100K

:.A.].

cAl Al

] Inter-layer

PET

NN

connection and oxidation film separation process
assures high reliability due to improved tempera-
ture and voltage compensation. Fig. 5 shows a
cross-section of 10K and 100K ECL structures.

HD10K

Fig.5 Cross-section of 10K and 100K ECL structures.

ICchipsare produced in Cerdip, Flat,and Ceramic
packages. Leadless Chip Carrier (LCC) packaging
to increase density is currently under develop-

5. RELIABILITY DATA
Examples of reliability test results at Hitachi are

shown below.

Table 2 Reliability Test Results on 100K ECL (1)

ment. These airtight structures are

suitable for

high reliability system requirements.

Fig. 6 ECL Packaging

2. HD100K

5.1 Reliability data for 100K ECL
Reliability test data for HD100101, HD100130, and
HD100160 are shown in Tables 2 and 3.

HD10010IF
Total T
Items Test Condition Number of Pg:‘?o est Nu:'nher of Failure Rate*
Samples (hours) Failures

Ta=125C -
High Temperature | Ver=—4.5V 100pes 3.7x10° 0 2.5x107¢
Operation Ta=150"C *1 _s | *1

Vee=—4.5V 100pes 2.0x10° 1 1.0x10 Electrostatic destruction
High Temperature | Ta=150°C 60pcs 1.2x104 0 7.7X107¢
Storage Ta=200"C 30pcs 6.0x10¢ 0 1.5x10"%

Ta=25C .
Thermal Fatigue | $e5grs-2Y 40pes 4x10 0 -

10minutes/ 10minutes (cycles, pes)

* Reliability level 60%
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Table 2 Reliability Test Results of ECL100K (2)

QUALITY ASSURANCE

HD100130F
Items ;
Test Condition Number of Total Test Period Nu!nber of Failure Rate*
Samples (hours) Failures
Ta=125C . -6
High Temperature Vee=—4.5V 100pes 1.0x10 0 9.2x10
Operation Ta=150"C _ _ _ _
Vee=—4.5V
High Temperature Ta=150"C — — — —
Storage Ta=200"C 30pcs 3.0x10¢ 1] 3.1X107%
Ta =25C
Thermal Fatigue Vf\f/g; -5.2v - — - —
10minutes/10minutes
Table 2 Reliability Test Results of ECL100K (3)
HD100160F
It i
ems Test Condition Number of Total Test Period Nufnber of Failure Rate*
Samples (hours) Failures
Ta=125C _ _ _ _
High Temperature Vee=—4.5V
Operation {,‘:;‘5_0;: sy 100pcs 1.0X10° 0 9.2x10-¢
High Temperature Ta=150"C — — — —
Storage Ta=200"C 30pcs 3.0x10¢ 0 3.1X10°¢
Ta=25C 5%10%
Thermal Fatigue gﬁf/aF_ 5.2v 50pcs . 0 -
10minutes/10minutes (cycles-pes)
Table 2 Reliability Test Results of ECL100K (4)
HD100101 (Cerdip)
It i
ems Test Condition Number of Total Test Period Nu|.nber of Failure Rate*
Samples (hours) Failures
Ta=125C _
High Temperature Vee=—4.5V 100pes 2.0x10° 0 4.6>107°
Operation Ta=180C o 100pes 2.0%10° 0 4.6X107
High Temperature Ta=150"C 50pcs 1.0x10s 9.2x10"¢
Storage Ta=200"C 30pcs 6.0x10¢ 1.5X107%
Ta=25C 3% 104
Thermal Fatigue c‘,’f\f/g!: -5.2V 30pcs (eyeles-pes) 0 —
10minutes/ 10minutes cycles pes
* Reliability level 60%
Table 3 Reliability Test Resultsof ECL100K (1)
HD100101/HD100130F HD100101/HD100160 (Cerdip)
Items Test Condition Number of Number of Number of Number of
Samples Failures Samples Failures
Temperature Cycle 1_065 C~RT~+1500C 100 0 100 0
cycles
golt?er.ing Heat 260°C, 10sec 50 0 50 0
esistivity
Thermal Shock 0 ~100C 50 0 50 0
10cycles
1,500G, 0.5ms
Drop Shock 3times each on X,Y and Z 30 0 30 0
Variable Frequency 100~2,000Hz, 20G 30 0 30 0
Vibration 3times each on X,Y and Z
. 20,000G
Constant Acceleration Iminute each on X,Y and Z 30 0 30 0

G HITACHI
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5.2 Reliability data on 10K ECL
Examples of 10K ECL (HD10101 and HD10136)
reliability test data are shown in Tables 4 and 5.

Table 4 Reliability Test Results on 10K ECL (1)

HD10101
It i
ems Test Condition Number of Sambles Total ('ll:sz:sf’ermd ?:;‘:::sd Failure Rate*
Ta=125C 200 _
pcs .5X10% 3Xx e
High Temperature Vee=—5.2V 4.5%10 0 2.3x10
Operation Ta=150"C
12 -
Vee=—5.2V Opes 2.4x10° 0 3.8x10"¢
High ‘Temperature Ta=150"C 38pcs 7.6x10¢ 0 1.2X10°8
Storage Ta=200C 22pcs 4.4x10¢ 0 2.1%1078
* Reliability level 60%
Reliability Test Results on 10K ECL (2)
HD10136
Items - Number of Total Test Period Number of R
Test Condition Samples (hours) Failures Failure Rate*
Ta=125C
10 2.0 X10° 0 4.6x10-°
High Temperature Veg=—5.2V Opes
Operation Ta=150°C s -
Ver=—5.2V 75pcs 1.5x10 0 6.1x10-¢
High Temperature Ta=150°C 38pcs 7.6x10* 0 1.2X10-%
Storage Ta=2001C 22pcs 4.4x10* 0 2.1x10-¢
* Reliability level 60%
Table 5 Reliability Test Results on 10K ECL (1)
HD10101 HD10136
Items Test Condition Number of Number of Number of Number of
Samples Failures Samples Failures
Temperature Cycle 1*0233: RT~+150C 150 0 100 0
Soldering Heat 260°C, 10sec. 2 0 2 0
Resistivity
Thermal Shock (1)02;113: ¢ 45 0 a5 0
1500G, 0.5ms
Drop Shock 3 times each on X, Y and Z 38 0 38 0
Variable Frequency 100~2,000Hz, 20G 38 0 38 0
Vibration 3 times each on X, Y and Z
Constant Acceleration fol"?l?‘(‘)li each or X, Y and Z 38 0 38 0
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5.3 Characteristics Change

Fundamental parameters of change in ECL are hg,
and lgg Of transistors, and parasitic leakage paths.
In device design, structures are employed and
operating conditions are chosen to suppress these

.
—
—
—l
—_—
—d

tyd (ns)

0.5

l,(;()O
Time (hr)

Fig.7 t.. Change of HD100101

5.4 Field Failure Mode

Examples of field failures are shown in Fig. 9 and
10. The fine lithographic techniques employed in
manufacturing 10K ECL have resulted in some
failures caused by pinholes, photoresist and for-
eign materials. In 100K ECL, high reliability pro-
cessing has significantly reduced such failures.

42%

Excess
Voltage

1979~1981
8~80FIT
13%
Excess
Current

Photo Resist

Inter-layer Short due to
Foreign Materials and pin Hole.

tpa (ns)

Fig. 9 Field Failure Mode in 10K ECL
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degradations, so that they rarely occur under aver-
age operating conditions.

AC characteristic changes in HD100101 and
HD10101 are shown in Fig. 7 and 8.

3.0

L]
B

- ! L L
0 168 500 1,000 2,000

Time (hr)
Fig.8 t.« Change of HD10101

At Hitachi, potential defects are eliminated in the
manufacturing process, and 100% screening tests
are performed. Analysis of field failure data sup-
plied by users provides effective feedback for the
improvement of product design and manufacture.

Excess Current

Pin Hole

Unknown, Others

1979 ~1981
5~20FIT

78%

Excess Voltage
Destruction

Fig. 10 Field Failure Mode in 100K ECL
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HANDLING PRECAUTIONS

Precautions given below for handling ECL IC’s will
assist the designer in achieving optimum circuit
designs, and prevent device malfunction.

1. Precaution Against Electrostatic Charge
The double layer structure and shallow diffusion
techniques required for high integration and high
speed of ECL products reduce the margin of protec-
tion against electrostatic destruction. Greater cau-
tion must be provided in handling ECL products,
and the following measures are recommended:

(1) Keep all device terminals in a conductive mat to
maintain equi-potential during transportation
and storage. A conductive mat called “MOSPAK”
is commercially available. Unless otherwise
specified, all Hitachi ECL’s are shipped in plastic
magazines. These should not be re-used
because re-use greatly diminishes the effective-
ness of electrostatic protection.

(2) When handling IC’s for inspection or connec-
tion, grounding must be provided as shown in
Figure 1. The 1M ohm resistor protects the
handler from electric shock.

Vinyl Covered Clip

R

\e shed Wire

(About 1m) IMQ KW

Copper Ring
(Wearing on finger)

Fig.1 An Example of Grounding to
Human Body

(3) Control the ambient relative humidity atabout
50 per cent.

(4) Wear cotton clothes instead of synthetic
fabrics.

(5) Werecommend grounding the tip of solderirons
which operate at low voltage (12V or 24V).
Grounding of any equipment employed in
testing and measurement is also recommended.

(6) Pack IC’s mounted on circuit boards in con-
ductive mats.

2. Prevention of Reverse Insertion

Marking of No. 1 pin is clearly stamped on the
device package to prevent incorrect insertion of
IC’s.

3. Mounting and Removal of IC’s with Voltage
Applied

If IC’s are inserted or removed from a board when

voltage is applied, the voltage induced at current

on/off can destroy the IC’s. Mount and remove IC’s

with power removed. The same precaution is

necessary in measurements using a tester.

4. Prevention of Oscillation

ECL Bipolar memory has a high transistor cutoff
frequency. Sometimes oscillation is caused by the
external circuit, and IC misoperation occurs. In
such cases, a high frequency capacitor (0.1uF) is
recommended between the IC’s ground and volt-
age supply line.
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5. Precaution on Simple “H” Level

Ifan IC’sinputis grounded tofix input level at “H,”
misoperation sometimes occurs due to the internal
circuit-.composition. “H” and “L” input levels are
specified V,_ (min.) and V,y (max.), respectively.
Please refer to these specifications to properly
utilize IC’s.

6. Cooling

ECL power dissipation is 90mW to 500mW in 10K,
and 100mW to 700mW in 100K products. When
many ECL’s are mounted on a board, forced air
cooling may be required. In addition, cooling will
improve reliability as shown in Figure 2.

10¢
= 1
i — T
*11,=0.0001%/1,000hrs)
l\l‘
_ ~
:
=
2
10
2
2
<
% 25 30
’ ’ © 0T, (K)
N e
200 175 150 125 100 75 50 25

Junction Temperature on Operation T, ('C)

Fig.2 Example of derating of ECL

HANDLING PRECAUTIONS

7. Other Precautions
(1) Deforming of magazine and carrier:

" Plastic magazine and carrier material for ECL
flat packages is usually the’rmo-plastic, which
deforms at temperatures higher than 40 to
50° C. If burn-in occurs in the field, use an alu-
minum magazine or other metal type fixture.

(2) Shock in transportation:

Normal handling tests and drop tests (JIS-
C7021 A-8) on individual glass-sealed devices
indicate no damage. However, strong shock
received during transportation or loading of
devices packed in magazines may cause
damage. Even after devices are board-
mounted, IC packages may be damaged if the
board strength is insufficient to withstand
strong deforming stress. Please contact
Hitachi or its representatives regarding han-
dling and transportation of Hitachi devices.
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DATA SHEETS

HD10K Series
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HD10101

Quardruple OR/NOR Gates

HPIN ARRANGEMENT

BCIRCUIT SCHEMATIC

\_J . Vi Vi
Vear E E Veer
¥, IZ 151 ¥, 3 T
Y. E Uy N
S AN 12
Y o0— g
A s 13 | A ' v
I: j Y, y 1:
v E v, B
A7 10| A, |
EE| 8 Y, ~
ra— Rl
. Y, — )
(Top View) o { ! 4 . t Ao
Vee
HWDC CHARACTERISTICS (Ver=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 20 26 mA
I Vin=—0.810V At | g | — 265 A
Input Current " " ! B input — — 535 s
I Vie=—1.850V 25°C 0.5 - — KA
Viu=—0.890V or Vi.=—1.890V —30°C | —1.060 - —0.890
Von Viu=—0.810V or Vi.=—1.850V 25°C | —0.960 — —0.810 v
Vie=—0.700V or Vi.=—1.825V 85°C | —0.890 - ~0.700
Output Voltage °
Vii=—1.890V or Viy=—0.890V —30°C | —1.890 - —1.675
Vo ViL=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 \'
Vie=—1.825V or Vis=—0.700V 85°C | —1.825 — —1.615
Vina=—1.205V or ViLa=—1.500V —30°C —1.080 - -
Voua Vina=—1.105V or Viea=—1.475V 25°C —0.980 - — \%
Output Threshold Vina=—1.035V or Viea=—1.440V 85°C | —0.910 - —
Voltage Viea=-—1.500V or Vina=—1.205V —30°C - - —1.655
Vora | Viea=—1.475V or Viua=—1.105V 25°C — — —1.630 v
Viea=—1.440V or Vina=—1.035V 85°C — - —1.595
BAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.0 - 3.1
teLn 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.0 - 3.3
Delay Time —30°C 1.0 - 3.1
teuL 25°C 1.0 2.0 2.9 ns
85°C 1.0 — 3.
R.=500 - 3
—30°C 1.1 — 3.6
tron 25°C | 1.1 2.0 3.3 ns
Rise/Fall Time e | 11 — 3.7
—-30°C 1.1 — 3.6
traL 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7

Note)
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Please refer to test circuit and waveform of common item.
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HD10102

Quadruple 2-input NOR Gates

HPIN ARRANGEMENT

BCIRCUIT SCHEMATIC

—~_/ B. As Ve Ay B, V(é;:x
VCC) 16 | Veep
Y E 15 ¥,
Y:| 3 Y,
B :] ¥ P
A E E Y, o__/l { v j_‘ } L Ya
B, E E A ) 4
A, E B,
o [7] B
V
v L] k
EE E 9 Yo -{ N~ |/“_
(Top View) Y;o—;l ;l ¥ Ny,
F-K M b 4 { 8 Yo
As % © B,
)
Bs Vee Al
BDC CHARACTERISTICS (Ver=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Ice 25°C — 20 26 mA
Input Current I Vin=—0.810V 25°C - - 265 [lA
I Vii=—1.850V 25°C 0.5 — — HA
Viu=—0.890V or Vi.=—1.890V —30°C | —1.060 — —0.890
Von Vin=—0.810V or V,.=—1.850V 25°C —0.960 — —0.810 \
Vin=—0.700V or V;.=—1.825V 85°C | —0.890 - —0.700
Output Voltage
ViL=-—1.890V or Viy=—0.890V —30°C | —1.890 — —1.675
Voo Vie=—1.850V or Viy=—0.810V 25°C —1.850 — ~1.650 \%
Vii=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina=—1.205V or ViLa=—1.500V —30°C —1.080 - -
Vona Vina=—1.105V or Viea=—1.475V 25°C —0.980 — - \Y%
Output Threshold Vina=—1.035V or Viia=—1.440V 85°C | —0.910 - —
Voltage Viea=—1.500V or Vina=—1.205V —30°C - - —1.655
Vora ViLa=—1.475V or Viga=—1.105V 25°C — — —1.630 v
Viea=—1.440V or Viya=—1.035V 85°C - - —1.595
BMAC CHARACTERISTICS (Vez=—3.2V, Vec=+42.0V, Ta=—30~-+85C)
Item Symbol Test Condition min typ max Unit
-30°C 1.0 — 3.1
teLn 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.0 - 3.3
Delay Time —30°C 1.0 — 3.1
traL 25°C 1.0 2.0 2.9 ns
Ru=500 85°C 1.0 — 3.3
‘ —30°C 1.1 - 3.6
trin 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7
i 1 Ti
Rise/Fall Time 300 1 — 36
traL 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7
Note) Please refer to test circuit and waveform of common item. ’
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HD10104

Quadruple 2-input AND Gates

HPIN ARRANGEMENT

BCIRCUIT SCHEMATIC (X%)

S Veerg ¢ Ve
Vear E E Veer r ST T ’
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L _t
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ST — _/r
Bi| 4 B.
In A
i ol I
As E As B Vv y
.0 of o !
Veg E E . t y
y
(Top View)
VEE
BDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+485C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 28 35 mA
Vin=—0.810V, B input=—0.810V A input - - 265
In 25°C /lA
Input Current Vig=—0.810V B input — — 220
L | Vu=—1.850V w5c| 05 | — | — | wA
Vie=—0.890V or V;.=—1.890V —30°C | —1.060] — |—0.890
Vou Vin=—0.810V or Vi,=—1.850V 25°C [ ~0.960| — | —0.810 v
Vig=—0.700V or V. =—1.825V 85°C | —0.890 — [—0.700
Output Voltage
Vie=—1.890V or Viy=—0.890V —30°C | —1.890, — |—1.675
VoL Vii=—1.850V or Viu=—0.810V 25°C | —1.850, — |—1.650 A
Vie=—1.825V or Viy=—0.700V 85°C [—1.825| — [—1.615
Vie=—0.890V, Viwa=—1.205V or Viea=—1.500V —30°C | —1.080| — -
Voua | Vin=—0.810V, Viga=—1.105V or Viia=—1.475V 25°C | —0.980] — - A
Output Threshold Vin=—0.700V, Vina=—1.035V or ViLa=—1.440V 85°C | —0.910] — —
Voltage Viea=—1.500V or Viy=—0.890V, Visa=—1.205V -30C| — — | —1.655
Vora Viea=—1.475V or Viu=—0.810V, Visa=—1.105V 25°C - — |—1.630 \'s
Viea=—1.440V or Viu=—0.700V, Vina=—1.105V 85°C — — | —1.595
40 G HITACHI




HD10104

BMAC CHARACTERISTICS (Vee=—3.2V, Vec=-+2.0V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
—30°C 1.0 - 4.3
A input 25°C 1.0 2.2 4.0
85°C 1.0 — 4.2

teLn ns
—30°C 1.0 - 4.3
B input 25°C 1.0 2.7 4.0
Propagation 85°C 1.0 - 4.2
Delay Time —30°C 1.0 - 4.3
A input 25°C 1.0 2.2 4.0
85°C 1.0 - 4.2

tpuL R.=500 ns
—30°C 1.0 - 4.3
B input 25°C 1.0 2.7 4.0
85°C 1.0 - 4.2
—30°C 1.5 - 3.7

trin 25°C 1.5 2.0 3.5 ns
85°C 1.5 - 3.6

Rise/Fall Time A, B input

—30°C 1.5 — 3.7

trac 25°C 1.5 2.0 3.5 . ns
85°C 1.5 — 3.6

Note) Please refer to test circuit and waveform of common item.
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HD10105

Triple 2-3-2-input OR/NOR Gates

HPIN ARR

ANGEMENT

S

ECIRCUIT SCHEMATIC
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Y3 u|y oy,
A % ‘ 13] By o
B E — 12] A
Y E 1n{C
Y E 10| B
(Top View)
1 C Vi
BMDC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Ise 25°C - 17 21 mA
Iy Vig=—0.810V 25°C — - 265 KA
Input Current
In ViL=—1,850V 25°C 0.5 - - HA
Vin=—0.890V or Vi.=—1.890V —30'C | —1.060 - —0.890
Vou Vig=—0.810V or Vi.=—1,850V 25°C | —0.960 - | —0.810 \
Output Voltage Vinm=—0,700V or V,.=—1,825V 85°C —0.890 - —0.700
Viy=—1,880V or Viy=~—0,890V —30'C | —1.890 - -1.675
Vo Vie=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 v
Vie=—1,825V or Vin=—0.700V 86°C | —1.825 - -1.615
Vina=—1,208V or Viia=—1.500V -30'C | —1.080 - -
Voua | Vina=—1,105V or Viia=—1.475V 25°C | —0.980 - - \Y
_ Output Threshold Vina==1,035V or Viea=—1.440V 85°C | —0.910 - -
Voltage Viea=—1.500V or Vina=—1,205V -30°C - -_— -1.655
Vora Viea=—1.475V or Viga=—1.105V 25°C - - —1.630 A
Viea=—1.440V or Vina=—1.035V 85°C - - —1.595
BAC CHARACTERISTICS (Vee=-—3.2V, Vcc=+2.0V, Ta=—30~-+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.0 - 3.1
teLu 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.0 - 3.3
Delay Time —30°C 1.0 - 3.1
truL 25°C 1.0 2.0 2.9 ns
85°C 1.0 - 3.3
Rui=s0a —30Cc | 1.1 — | 36
tren 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7
Rise/Fall Time
-30°C 1.1 - 3.6
truL 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7

Note)
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Please refer to test circuit and waveform of common itemt.
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HD10106

Triple 4-3-3-input NOR Gates

MPIN ARRANGEMENT

ECIRCUIT SCHEMATIC
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Vee| 8 zl A 1 %
(Top View) A B G D, Vi
EDC CHARACTERISTICS (Ver=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Ise 25°C — 17 21 mA
Input Current Ly Vig=—0.810V 25°C - - 265 KA
I ViL=—1.850V 25°C 0.5 - - HA
Vie=—1.890V —30°C —1.060 - —0.890
Vou Vie=—1.850V 25°C —0.960 — —0.810 \Y%
Output Voltage ViL=—1.825V 85°C —0.890 — —0.700
Vin=—0.890V —30°C | —1.890 - —1.675
Vou Vis=—0.810V 25°C —1.850 - —1.650 v
Vie=—0.700V 85°C —1.825 — —1.615
Viea=—1.500V —30°C —1.080 - —
Vona Viea=—1.475V 25°C —0.980 — — \'4
Output Threshold Viea=—1.440V 85°C | —0.910 — —
Voltage Vina=—1.205V —30°C - - —1.655
Vora Vina=—1.105V 25°C - - —1.630 \'A
Vina=—1.035V 85°C — - —1.595
BMAC CHARACTERISTICS (Vei=—3.2V, Vec=—2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—~30°C 1.0 - 3.1
teLn 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.0 — 3.3
Delay Time —30°C 1.0 — 3.1
teaL 25°C 1.0 2.0 2.9 ns
85°C 1.0 - 3.3
Fu=son —30Cc | 1.1 - 3.6
tron 25°C 1.1 2.0 3.3 ns
. . 85°C 1.1 - 3.7
Rise/Fall Time —s0C I — 16
trac 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7
Note) Please refer to test circuit and waveform of common item.
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HD10107

Triple 2-input Exclusive-OR/Exclusive-NOR Gates

HPIN ARRANGEMENT
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BMDC CHARACTERISTICS (Vez=—5.2V, Ta=-—30~+85°C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee All inputs=—0.810V 25°C — - 28 mA
Ly Vin=—0.810V A input 25°C — — 268 KA
Input Current B input —_ — 220
In Vie=—1.850V 25°C 0.5 - - HA
Vie=—0.890V or Vi .=—1.890V -30°C —1.060 - —0.890
Vou Vie=—0.810V or Vi.=—1.850V 25°C —0.960 - —0.810 A
Output. Voltage Vie=—0.700V or Vi.=—1.825V 85°C ~0.890 - —0.700
Vie=—1.890V or Viy=—0.890V —30°C —1.890 - —1.675
Vor Vie=—1.850V or Viy=—0.810V 25°C —1.850 - —1.650 \
Vie=—1.825V or Viy=—0.700V 85°C —1.825 - —1.615
Vina=—1.205V or ViLa=—1.500V —30°C —1.080 - -
Voua | Viea=—1.105V or Via=—1.475V 25°C | —0.980 | — - v
Output Threshold Vina=—1.035V or Viea=—1.440V 85°C —0.910 - -
Voltage Viea=—1.500V or Viua=—1.205V —30°C - - —1.655
Vora Viea=—1,475V or Vina=—1.106V 25°C - - —1.630 A
Viea=—1.440V or Vina=—1.035V 85°C - - —1.595
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BAC CHARACTERISTICS (Viz=—3.2V, Vec=+2.0V,

Ta=—30~+85C)

HD10107

Item Symbol Test Condition min typ max Unit
—30°C 1.1 - 3.8
A input 25°C 1.1 2.0 3.7
85°C 1.1 - 4.0

teLn ns
—30°C 1.1 - 3.8
B input 25°C 1.1 2.8 3.7
Propagation 85°C 1.1 - 4.0
Delay Time —30°C 1.1 - 3.8
A input 25°C 1.1 2.0 3.7
85°C 1.1 - 4.0

truL R.=50Q ns
~=30°C 1.1 - 3.8
B input 25°C 1.1 2.8 3.7
85°C 1.1 — 4.0
-30°C 1.1 — 3.5

trin 25°C 1.1 2.5 3.5 ns
. 85°C 1.1 — 3.8

Rise/Fall Time A, B input

—30°C 1.1 - 3.5

traL 25°C 1.1 2.5 3.5 ns
85°C 1.1 - 3.8

Note) Please refer to test circuit and waveform of common item.
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HD10109©

Dual 4-5-input OR/NOR Gates

HPIN ARRANGEMENT

ECIRCUIT SCHEMATIC
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(Top View)
HDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~-+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 11 14 mA
Input Current In Vis=—0.810V 25°C - - 265 HA
In Vii=—1.850V 25°C 0.5 - - HA
Vin=—0.890V or Vi.=—1.890V —30°C —1.060 - —0.890
Vou Vin=—0.810V or Vi.=—1.850V 25°C —0.960 - —0.810 \Y%
Vie=—0.700V or Vi.=—1.825V 85°C —0.890 - —0.700
Output Voltage
Vie=—1.890V or Vis=—0.890V —30°C —1.890 - —1.675
Vor Vii=—1.850V or Viu=—0.810V 25°C —1.850 - —1.650 v
Vie=—1.825V or Vix=—0.700V 85°C —1.825 - —1.615
Vina=—1.205V or Viea=—1.500V —30°C —1.080 — -
Voua Vina=—1.105V or ViLa=—1.475V 25°C ‘| —0.980 - — v
Output Threshold Vina=—1.035V or ViLa=—1.440V 85°C —0.910 - d
Voltage Viea=—1.500V or Vina=—1.205V —30°C - - —1.655
Vour | Viam—1.475V or Via=—1.105V 2%C | — — | -1630]| v
Viea=—1.440V or Vina=—1.035V 85°C — - —1.595
MAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.0 - 3.1
tern 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.0 — 3.3
Delay Time —30°C 1.0 - 3.1
teur 25°C 1.0 2.0 2.9 ns
Ru=500 85°C 1.0 - 3.3
—30°C 1.1 - 3.6
trin 25°C 1.1 2.0 3.3 ns
Rise/Fall Time sec | 11 — 3.7
—30°C 1.1 - 3.6
trae 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7

Note)
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Please refer to test circuit and waveform of common item.
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HD10110

Dual 3-input 3-output OR Gates

HPIN ARRANGEMENT

Vear

NS

16 I Veer

ECIRCUIT SCHEMATIC

Vee?

E A Vea
X, E E Vear B, o— % {
Y, (z |z I o——‘i y—‘;r ._‘f' -7,
Z E E Ys % l ;————0 Y,
Ay E 12 | X ' :———c Xu
Bi| 6 11 |C. 3
=] Pave’
c E E):l B, % 3
. N C,
Ve E iy 8, Vinr
—
(Top View) »ﬁ — F s
07,
A, 0—4
}—o0 Y,
Vee Xa
HDC CHARACTERISTICS (Vie=—5.2V, Ta=-—30~-+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C — 30 38 mA
Input Current Iy Vie=—0.810V 25°C - - 425 HA
In. Vii=—1.850V 25°C 0.5 - — HA
Vin=—0.890V —30°C —1.060 - —0.890
Vou Vin=—0.810V 25°C | —0.960 - —0.810 \Y
Output Voltage Vin=—0.700V 85°C | —0.890 - —0.700
Vii=—1.890V —30°C | —1.890 - —~1.675
Vou Vie=—1.850V 25°C | —1.850 — —1.650 A"
ViL=—1.825V 85°C | —1.825 - —1.615
Vina=—1.205V —30°C —1.080 - —
Vona Vina=—1.105V 25°C —0.980 — — v
Output Threshold Vina=—1.035V 85°C | —0.910 - -
Voltage Viea=—1.500V —30°C - — —1.655
Vora Viea=—1.475V 25°C - - —1.630 \'
Viea=—1.440V 85°C - - —1.595
BMAC CHARACTERISTICS (Vez=—3.2V, Vcc=+2.0V, Ta=-—30~-+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.5
tern 25°C 1.4 2.4 3.5 ns
Propagation 85°C 1.5 — 3.8
Delay Time —30°C 1.4 - 3.5
teaL 25°C 1.4 2.4 3.5 ns
85°C 1.5 - 3.8
k=500 —30C | 1.0 - 3.5
trow 25°C 1.1 2.2 3.5 ns
Rise/Fall Time BS.C 1.2 — 3.8
—30C 1.0 - 3.5
truL 25°C 1.1 2.2 3.5 ns
85°C 1.2 - 3.8
Note) Please refer to test circuit and waveform of common item.
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HD10111

Dual 3-input 3-output NOR Gates

HPIN ARRANGEMENT

Veer | 1

-/

(Top View)

BDC CHARACTERISTICS (Vie=—5.2V, Ta=—30~-+85C)

ECIRCUIT SCHEMATIC

Veer

AN
A
Wy

AM

Veer

—

B3
3

A
WA~

Vee

YA

]

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - — 38 mA
Input Current Iin Vig=—0.810V 25‘C - — 425 [lA
Ii. Vi=—1.850V 25°C 0.5 — - HA
Vie=—1.890V —30°C | —1.060 — —0.890
Vou Vie=—1.850V 25°C | —0.960 - ~0.810 \
Output Voltage Vie=-—1.825V 85:C —0.890 — —0.700
Vin=—0.890V —30°C | —1.890 - —1.675
Vo Vie=—0.810V 25°C | —1.850 — —1.650 \
Vie=—0.700V 85°C | —1.825 - —1.615
Viea=—1.500V —30°C | —1.080 - -
Vona Viea=—1.475V 25°C | —0.980 — - v
Output Threshold Viea=—1.440V 85°C | —0.910 — —
Voltage Vina=—1.205V —30°C — - —1.655
Vora Vina=—1.105V 25°C - - —1.630 \'
Vina=—1.035V 85°C — — —1.595
AC CHARACTERISTICS (Ver=—3.2V, Vcc=+2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.5
teLu 25°C 1.4 2.4 3.5 ns
Propagation 85°C 1.5 - 3.8
Delay Time —30°C 1.4 — 3.5
teuL 25°C 1.4 2.4 3.5 ns
Ru=500 85°C 1.5 — 3.8
—30°C 1.0 — 3.5
trim 25°C 1.1 2.2 3.5 ns
Rise/Fall Time sc | 12 - 3.8
—30°C 1.0 - 3.5
traL 25°C 1.1 2.2 3.5 ns
85°C 1.2 - 3.8

Note) Please refer to test circuit and waveform of common item.

48

@ HITACHI



HD10116

Triple Line Receivers

The HD10116 is designed for use in sensing
differential signals over long lines. The bias supply
(Vgg) is made available to make the device useful
as a Schmitt trigger, or in other applications where
a stable reference voltage is necessary. Active

HPIN ARRANGEMENT

current source provides these receivers with excel-
lent common mode noise rejection. If any ampli-
fier in a package is not used, one input of that
amplifier must be connected to Vgg to prevent
upsetting the current source bias network.

HECIRCUIT SCHEMATIC

Vear E: ~ E Ve 9, Y. Y, % % Vea Y vece
2 E 15|y,
Y, E 1419,
A,E 13 |8, Vi
B, E 12 A,
%] 6 11 |Vpp ) 4
Y.E ? . 4
Vee E 9 1A S
(Top View) B, Ay As B, B, Ay VEE
WDC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee* 25°C - 17 21 mA
ot Carrent I** | Viu=—0.810V 25°C - - 95 KA
Icso** | Vin=m—5.2V 25°C - - 1.0 KA
Vig=—0.890V or Vi.=—1.890V —30°C | —1.060 - —0.890
Vou*** | Viy=—0.810V or Vi, =—1.850V 25°C —0.960 - —0.810 A
Output Voltage Vig=—0.700V or Vi.=—1.825V 85°C | —0.890 - —0.700 .
Vie=—1.890V or Viy=—0.890V —~30°C | —1.890 - —1.675
Vor*** | Viu=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 v
ViL=—1.825V or Viy=—0.700V 85C | —1.825 - —1.615
Vina=—1.205V or Viea=—1.500V —30°C | —1.080 - -
Vona®*** | Vina=—1.105V or Viea=—1.475V 25°C | —0.980 - - \
Output Threshold Viga=—1.035V or Viia=——1.440V 85°C | —0.910 - -
Voltage Viea=—1.500V or Viya=—1.205V —30°C - - —1.655
Vora®** | Via=—1.475V or Vina=——1.105V 25°C - - —1.630 v
Viea=—1.440V or Vina=—1.035V 85°C - - —1.595
—30C | —1.420 - —1.280
Reference Voltage | Vas 25°C | —1.350 —_ —1.230 A
85°C | —1.295 - —1.150
* Bn input is connected to Vgg and Vi min is supplied to An input.
** Bn input is connected to Vgg and V| min is supplied to A input.
*** Other inputs are connected to Vgg and each one input of other receiver is connected to Vgg.
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HD10116

BAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V,

Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit

—30"C 1.0 - 3.1

teen 25°C 1.0 2.0 2.9 ns
Propagation 85°C 1.1 b 3.3
Delay Time —30°C 1.0 — 3.1

tenL 25°C 1.0 2.0 2.9 ns
R.=50Q, 85°C 1.1 - 3.3
Other inputs =V, —30°C 1.1 — 3.6

triw 25°C 1.1 2.0 3.3 ns
Rise/Fall Time e l.l - 37
—30°C 1.1 - 3.6

traL 25°C 1.1 2.0 3.3 ns
85°C 1.1 - 3.7

Note) Please refer to test circuit and waveform of common item.
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HD10117

Dual 2-wide 2-3-input OR-AND/OR-AND-INVERT Gates

The HD10117 is designed for use as a data control

of digital Multiplexer, data distribution and etc.. gates.

HPIN ARRANGEMENT

VccxI i

(Top View)

WDC CHARACTERISTICS (Viz=—5.2V, Ta=—30~+85C)

The E input (pin 9) is the common input of dual

Item Symbol Test Condition min typ max | “Unit
Supply Current Ise 25°C - 20 2§ mA
E input . - - 350
Input Current Iiw Viu=—0,810V Other inputs 25'C — — 265 KA
I Viy=—1,850V 25°C 0.5 - - A
Vig=—0.890V or V;.=—1,800V —30°C | —1.060 - —0.880
Vou Vig=—0.810V or V.=~ —1,850V 25°C | —0.960 - —0.810 \
Output Voltage Vin=—0,700V or V,.~—1,825V 85°C —0.890 - —0.700
Vii=—1.890V or Viy=—0.890V —-30°C —1.890 - —1.675
Vo Vie=—1,850V or Viy=—0.810V 25°C | —1.850 - —1.650 v
Viu=—1,825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina==—1,205V or Viia=—1.500V —-30°C | —1.080 - -
Vowa | Vina=—1,105V or Viua=—1.475V 25°C | —0.980 - - \
Output Threshold Vina=—1.035V or Viia=—1.440V 85°C —0.910 - -
Voltage Viea=—1.500V or Vina=—1.205V —-30'C - - —1.655
Vora Viea=—=1.475V or Vina=—1,106V 25°C - - —1.630 \
Viea=—1.440V or Vius=—1.035V 85°C - - —1.595
BAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.9
teLn 25°C 1.4 2.3 3.4 ns
Propagation 85'C 1.4 — 3.8
Delay Time —30°C 1.4 - 3.9
tenL 25°C 1.4 2.3 3.4 ns
85°C 1.4 - 3.8
Ri=500 Z30C | 0.9 - !
trin 25°C 1.1 2.2 4.0 ns
85°C 1.1 - 4.6
Rise/Fall Time T30C 09 — i1
traL 25°C 1.1 2.2 4.0 ns
85°C 1.1 — 4.6
Note) Please refer to test circuit and waveform of common item.
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HD10118

Dual 2-wide 3-input OR-AND Gates

HPIN ARRANGEMENT

HMCIRCUIT SCHEMATIC

\/
Vea E E Ve Y, Veer Y Veea
[z (5] v. . 7} ﬂ —
A E 14| A, i‘ © KJ J i’
5[7] B R R T
o[ o i i
F
D6 1D, '—K
E :‘ E ) oy F ——E;
E. E 0] Es L&k
D;o— D.
s 0 TR FrL
(Top View)
Vee
HDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C — 20 26 mA
F input . — — 370
Input Current L Vin=—0.810V Other inputs %C — — 265 KA
I ViL=—1.850V 25°C 0.5 - - HA
Vin=—0.890V —30°C —1.060 — —0.890
Vou Vin=—0.810V 25°C —0.960 - —0.810 v
Output Voltage Vin=—0.700V 85°C —(‘).890 - —0.700
* Vii=—1.890V —30°C —2.000 - —1.675
Vor Vii=—1.850V 25°C —1.990 - —1.650 v
ViL=—1.825V 85°C —1.920 — —1.615
Vina=—1.205V —30°C —1.080 - —
Vona Vina=—1.105V 25°C —0.980 — — v
Output Threshold Vina=—1.035V 85C | —0.910 | — -
Voltage Viea=—1.500V —30°C - - —1.655
Vora Viea=—1.475V 25°C - — —1.630 \'
Viea=—1.440V 85°C — — —1.595
BAC CHARACTERISTICS (Vez=—3.2V, Vec=+2.0V, Ta=—30~-+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.9
(7977 25°C 1.4 2.3 3.4 ns
Propagation 85°C 1.4 - 3.8
Delay Time —30°C 1.4 — 3.9
tpHL 25°C 1.4 2.3 3.4 ns
R.=500 85°C 1.4 — 3.8
} —30c | 0.8 — 4.1
triw 25°C 1.5 2.5 4.0 ns
Rise/Fall Time 85C L5 — 4.6
—30°C 0.8 - 4.1
traL 25°C 1.5 2.5 4.0 ns
85°C 1.5 — 4.6

Note)
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Please refer to test circuit and waveform of common item.
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HD10119

4-wide 4-3-3-3-input OR-AND Gate

HPIN ARRANGEMENT HFUNCTION TABLE
\ Inputs Outputs
Vear | 1 16 | Veer
A(B|C|D|E G|H|{I{J|K}|L Y
YU Bl L|L|L|L|Xx|x|x|x|[x]}]x]x]|x L
"E ujkK x| x| x| x|{L|L|L|x|x]|x]x]x L
B4 1BJ X | x| x| x|x|x|L|L|L|x]|x]|[x L
cls 121 X | x| x|x|x|x|x|x|x|L|L|L L
DE n|H Notes 1 H
Notes) 1. Each input of OR gates are combined to high.
EE wje 2. X: Don’t Care
Vu,T 9 |F
(Top View)

BCIRCUIT SCHEMATIC

Do- Veea
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AV Ny
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: 3 2 b
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HD10119

BDC CHARACTERISTICS (Vezr=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C — 20 26 mA
Iy Vin=—0.810V G input 25°C — — 30 HA
Input Current ?r:g:{s - - 265
In Vii=—1.850V 25°C 0.5 - - HA
Vin=—0.890V —30C | —1.060 - —0.890
Vou Vin=—0.810V 25°C | —0.960 - —0.810 v
Vin=—0.700V 85°C —0.890 - —0.700
Output Voltage Vie=-—1.890V —30°C —1.890 - —1.675
VoL ViL=—1.850V 25°C —1.850 et —1.650 v
Vie=—1.825V 85°C —1.825 - —1.615
Vina=—1.205V —-30°C —1.080 - -
Vona Vina=—1.105V 25°C —0.980 — — \'
Output Threshold Vina=—1.035V 85°C —0.910 bt -
Voltage Viea=~—1.500V —30C - - —1.655
Vora Viea=—1.475V 25°C - - —1.630 A
Viea=—1.440V 85°C - - —1.595

BMAC CHARACTERISTICS (Ver=—3.2V, Vec=+2.0V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.9
teLn 25°C 1.4 2.3 3.4 ns
Propagation 85°C 1.4 - 3.8
Delay Time —-30°C 1.4 — 3.9
teu 25°C 1.4 2.3 3.4 ns
85°C 1.4 - 3.8
R.=50Q
—30°C 0.8 — 4.1
trow 25°C 1.5 2.5 4.0 ns
85°C 1.5 - 4.6
Rise/Fall Time
—30°C 0.8 — 4.1
true 25°C 1.5 2.5 4.0 ns
85°C 1.5 - 4.6

Note) Please refer to test circuit and waveform of common item.
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HD10121

4-wide OR-AND/OR-AND-INVERT Gate

HPIN ARRANGEMENT

Vear| 1
v
Y

A

o

o

alninialsiEn)

VEE

|

HDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+85C)

(Top View)

Item Symbol Test Condition min typ max Unit
Supply Current Ice 25°C — 20 26 mA
F input . - - 370
Input Current L Vin=—0.810V Other inputs B - - 265 KA
I Vie=—1.850V 25°C 0.5 — - KA
Vin=—0.890V or V;.=—1.890V —30°C ~1.060 - —0.890
Vou Vin=—0.810V or V;.=—1.850V 25°C | —0.960 - —0.810 A
Output Voltage Vin=—0.700V or Y,,.- —1.825V 85°C —0.890 — —0.700
Vit=—1.890V or Viy=—0.890V —30°C | —1.890 — —1.675
Voo Vie=—1.850V or Vis=—0.810V 25°C | —1.850 — —1.650 A
Vie=—1.825V or Viu=—0.700V 85°C | —1.825 — —1.615
Vina=—1.205V or ViLa=—1.500V —30°C | —1.080 — -
Voua Vina=—1.105V or ViLa=—1.475V 25°C ~—0.980 - - \Y%
Output Threshold Vina=—1.035V or Vi.a=—1.440V 85°C | —0.910 — -
Voltage Viea=—1.500V or Viua=—1.205V —30°C — - —1.655
Vora Viea=—1.475V or Viua=—1.105V 25°C — - —1.630 A
Viea=—1.440V or Viga=—1.035V 85°C - — —1.595
BMAC CHARACTERISTICS (Ver=—3.2V, Vec=+2.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
—30°C 1.4 - 3.9
teLn 25°C 1.4 2.3 3.4 ns
Propagation 85°C 1.4 — 3.8
Delay Time —30°C 1.4 — 3.9
teL 25°C 1.4 2.3 3.4 ns
85°C 1.4 — 3.8
R.=50Q
t —30C | 0.9 — 41
trin 25°C 1.1 2.5 4.0 ns
Rise/Fall Time 85c 1.1 - 4.6
—30°C 0.9 — 4.1
truL 25°C 1.1 2.5 4.0 ns
85°C 1.1 - 4.6
Note) Please refer to test circuit and waveform of common item.
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HD10124

Quadruple TTL to ECL Translators

The HD10124 is a quad translator for interfacing
data and control signals between a saturated logic
section and the ECL section of digital systems.
The device has TTL compatible inputs, and ECL
complementary open-emitter outputs that allow
use as an inverting/noninverting translator or as a
differential line driver. When the common strobe
input is at the low logic level, it forces all true
outputs to a ECL high logic state.

HPIN ARRANGEMENT

./
Yol 1 16 ‘GND Vee

Power supply requirements are ground, +5.0V, and
—5.2V. The DC levels are standard or Schottky
TTL in, ECL 10K out.

An advantage of this device is that TTL level
information can be transmitted differentially, via
balanced twisted pair lines, to the ECL equipment,
where the signal can be received by any of the
ECL receivers or the HD10125 ECL to TTL
translator.

HCIRCUIT SCHEMATIC

Lo
o<

3

A.| 5 le?.

A
Bf{ 6 |4 4 11 | As
A,( 7 lo'A.
9 IVcc

(Top View)

y P ' ’ 1 0 GND
Y| 2 15 Y,
Y. 3 14| Y. Ao
?.' 4 1319,

bt

Vee

BMDC CHARACTERISTICS (Vee=—5.2V, Vec=+5.0V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Iee 25°C - - 66 mA
Supply Current Iccu All inputs=4V 25°C — - 16 mA
Icce | All inputs =0V 25°C — - 2% | mA
In | Vin=2.4V, Other inputs=0.4v | 1 pgec — - L
B input - - 200
Input. Current I Vin=0.4V, Other inputs=4V A imput 25°C 3.2 — - mA
B input —12.8 - -
I Vin=5.5V, Other inputs=0V 25°C — — 1 mA
Input Clamp Voltage Vik Iin=—10mA, Other inputs open 25°C —-1.5 — — v
—30°C | —1.060 - —0.890
Vou Vin=4V or Vi,=0.4V 25°C | —0.960 - —0.810 \Y
Output Voltage 85°C —0.890 — —0.700
—30°C | —1.890 - —1.675
\ Vis=4V or Vi.=0.4V 25C | —1.850 — —1.650 \'
85C | —1.825 - —1.615
Vina=2.0V or Viea=1.10V —30C | —1.080 - —
Voua Vina=1.80V or ViLa=1.10V 25°C —0.980 - - v
Output Threshold Viua=1.80V or ViLa=0.90V 85C | —0.910 — —
Voltage Viea=1.10V or Vixa=2.0V -30C - — —1.655
Vors | Via=1.10V or Viua=1.80V 25°C — — —1.630 v
Via=0.90V or Viya=1.80V 85°C — — —1.595
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HD10124

BMAC CHARACTERISTICS (Vee=—3.2V, Vec=+7.0V, GND=+2.0V, Ta=-—30~+85C)

Item Symbol Test Condition min typ max Unit
—-30°C 1.0 — 6.8
teLn 25°C 1.5 3.5 6.0 ns
85°C 1.0 — 6.8
In-phase o
—30°C 1.0 - 6.8
teuL 25°C 1.5 3.5 6.0 ns
Propagation 85°C 1.0 — 6.8
Delay Time —30C 1.0 — 6.0
tpLu 25°C 1.5 3.5 6.0 ns
85°C 1.5 - 6.8
Out-of-phase R.=50Q " e
—30°C 1.5 — 6.8
tpHL 25°C 1.5 3.5 6.0 ns
85°C 1.0 - 6.0
—30°C 1.0 - 4.2
trin 25°C 1.1 2.5 3.9 ns
85°C 1.1 - 4.3
Rise/Fall Time
—30°C 1.0 - 4.2
trie 25°C 1.1 2.5 3.9 ns
85°C 1.1 - 4.3
HETEST CIRCUIT
) Ve Veu 5.5V
Vi (5 NAND  AND "4
? Vi N 35V
\ / 20V
Coax ZSMI‘[ IQ)M Coax —=| tpHL = trh [*T
. Viow AND
Input ¢ TPout
TPin
- 5
i 5 Vou NAND
zIDIN
Notes) 1. 509 termination to ground located in each
scope channel input. All input and output
25u 0.1u cables to the scope are equal lengths of 50Q
T T coaxial cable. .
= = Unit C:F 2. Wire length should be <6.35mm (1/4 inch)

2V Vee

from TPin to input pin and TPout to output
pin.

3. Input Pulse; ty =ty =5.5:0.6ns (10 to

@ HITACHI
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Unused outputs connected to a 50X resistor to
ground.



HD10125

Quadruple ECL to TTL Translators

The HD10125 is a quad translator for interfacing data and control signals
between the ECL section and saturated logic sections of digital systems.
The HD10125 incorpolates differential inputs and Schottky TTL ““totem
pole” outputs. Differential inputs allow for use as an inverting/
noninverting translator or as a differential line receiver.

The Vpg reference voltage is available on pin 1 for use in single-ended

HPIN ARRANGEMENT

Visn

L]
]
Yy
E
]

S

16 ICND

15 | B,
14 | A,

Y, 13 | v,
input biasing. The outputs go to a low logic level whenever the inputs are
left floating. Power supply requirements are ground, +5V and —5.2V. The v 2y
HD10125 has a fanout of 10 TTL loads. The DC levels are ECL 10K in As {A &E B,
and Schottky TTL or standard TTL out. The device has an input common . o] A
mode noise rejection of £1.0V.
Ve Vee
(Top View)
BDC CHARACTERISTICS (Vee=—5.2V, Vec=+5.0V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Iee 25°C — - 40 mA
Supply Current Iccu Vin=—0.810V 25°C — - 52 mA
Icce Vie=-—1.850V 25°C - - 39 mA
LIin Vin=—0.810V 25°C - — 115 puA
Input Current -
Icso Vin=—5.2V 25°C — — 1.0 HA
Vie=—1.890V, Ion=—2mA —30°C 2.5 — —
Vou ViL=—1.850V, Ion=—2mA 25°C 2.5 — — v
Vie=—1.825V, Ios=—2mA 85°C 2.5 — —
Output Voltage Vin ——0.890V, JoL=20mA —30c | — - 0.5
Vor Vin=—0.810V, Io.=20mA 25°C — — 0.5 \4
Vin =—0.700V, Io.=20mA 85°C — — 0.5
ViLa=—1.500V, Ion=—2mA —30°C 2.5 — —
Vona Viea=—1.475V, Iou=—2mA 25°C 2.5 — — v
Output Threshold Viea=—1.440V, Ion=—2mA 85°C 2.5 — —
Voltage Vina=—1.205V, Io.=20mA —30°C — — 0.5
Vora Vina=—1.105V, Io.=20mA 25°C - — 0.5 v
Vina=—1.035V, Io.=20mA 85°C — - 0.5
—30°C — — 0.5
VoLsi Vin=Vee, Io.=20mA 25°C - —_ 0.5 \'%
Indeterminate Input 85°C — — 0.5
Protection Test —30°C — — 0.5
Vors: | Tou=20mA %BC| — — 0.5 v
85°C — — 0.5
Output Short-circuit Current | Ios A input=—1.850V, B input="Vss 25°C 40 — 100 mA
A input=—1.890V, B input="Vss —30°C | —1.420 - —1.280
Reference Voltage Ves A input=—1.850V, B input="Vss 25°C | —1.350 — —1.230 A
A input=—1.825V, B input=Vss 85°C | —1.295 — —1.150
A input — —0.890V or —2.890V, —30°C 2.5 _ _
B input=-+0.110V or —1.890V, Ios=—2mA
O e N e I e R
A input=—0.825V or —2.825V, 85°C 25 _ _
Common Mode B input=+40.300V or —1.700V, Ios=—2mA
Rejection Test A input=+0.110V or —1.890V, —30C _ _ 0.5
B input=-0.890V or —2.890V, Io.=20mA
oo |3 iﬁﬁﬁi-fgzi?% or —§§§8¥ Loo=20mA | 2C| — - 0.5 v
A input = +0.300V or —1.700V, 85°C _ _ 0.5
B input=—0.825V or —2.825V, Io.=20mA
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BAC CHARACTERISTICS (Vee=—5.2V, Vec=+5.0V,

Ta=—30~+85C)

HD10125

Item Symbol Test Condition min typ max Unit

-30°C 1.0 - 6.0
teLn 25°C 1.0 4.5 6.0 ns

Propagation 85°C 1.0 - 6.0

Delay Time —30°C 1.0 - 6.0
teue 25°C 1.0 4.5 6.0 ns

R.=280Q, 85°C 1.0 - 6.0

C.=25pF —30°C — - 3.3
tren 25°C — d 3.3 ns

Rise/Fall Time 8¢ — — 33

—30°C - - 3.3
truc 25°C = - 3.3 ns

85°C — - 3.3

BTEST CIRCUIT
Vie
Coax
—0.890V
Input Ve 50%
—1.690V
—vl tPHL
VO‘
—1.690V

Notes)

. 50Q termination to ground located in each

scope channel input. All input and output
cables to the scope are equal lengths of 5002

coaxial cable.

2. Wire length should be 6.35mm (1/4 inch) from
TPin to input pin and TPout to output pin.

Hw

G HITACHI

. C=25pF, including test fixture,
. For single-ended input testing, one input from

each gate must be tied to Vgg (pin 1).
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HD10130

Dual D-type Latches

The HD10130 is a clocked dual D-type latch. Each
latch may be clocked separately by holding the
common clock in the low state, and using the
clock enable inputs for the clocking function. If
the common clock is to be used to clock the latch,
the clock enable {CE) inputs must be in the low
state. In this mode the enable inputs perform the
function of controlling the common clock{C). Any
change at the D input will be reflected at the

HPIN ARRANGEMENT

N\

VCC’E lSIVccz
Q.LT_ 15 Q.
a[3] —1]a

q Q
RESETI| 4 R 9 T 13 | RESET2
Qq

SETlEq R'J S|
CEIE—J 1| Cep
D,E 10 | D,
VEEE 9|C

(Top View)

12 |SET2

ECIRCUIT SCHEMATIC

output while the clock is low. The outputs are
latched on the positive transition of the clock.
While the clock is in the high state a change in the
information present at the data inputs will not
affect the output information. The set and reset
inputs do not override the clock and D inputs.
They are effective only when either C or CE or
both are high.

EFUNCTION TABLE

D o] Ce Qnar
L L L L
H L L H
X L H Q.
X H L Qn
X H H Qn

Veea Q

X : Don’t care.

-0 @I

W
AA
V

H oAl D e

WV

AMA
WA
AAA
WV

H
7
= 3

AA
W

el

Wy

AA
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HD10130

BDC CHARACTERISTICS (Vig=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C — 30 35 mA
Ce - - 220
Vin=—0.810V C — — 265
Input Current T R, S, C we - - 285 HA
Vin=—0.810V, C=—1.850V D, S — — 285
I ViL=—1.850V 25°C - — 0.5 HA
S=—0.890V —30C | —1.060 — —0.890
Vo S=—0.810V 25°C | —0.960 — —0.810 \
Outpot Voltage S=—0.700V 85°C | —0.890 — —0.700
R=-0.890V —30°C | —1.890 — —1.675
Vo R=—0.810V 25°C | —1.850 - —1.650 v
R=—0.700V 85°C | —1.825 - —1.615
C=—1.890V, D=—1.205V —30°C | —1.080 - -
Voua |C=-—1.850V, D=—1,105V 25°C | —0.980 — - \
Output Threshold C=—1.825V, D=—1.035V 85°C | —0.910 - —
Voltage C=—1.890V —30°C — - —1.655
Vora | C=—1.850V 25°C — - —1.630 v
C=—1.825V 85°C — — —1.595

BAC CHARACTERISTICS (Vie=—3.2V, Vec=+2.0V, Ta=—30~+85C)

Item Symbol Input Output Test Condition min typ max Unit
—30°C 1.0 - 3.6
trrw 25°C 1.0 2.5 3.5 ns
— 85°C 1.0 - 3.8
P e Q —30°C 1.0 - 3.6
17379 25°C 1.0 2.5 3.5 ns
85°C 1.0 - 3.8
—-30°C 1.0 — 3.6
teLu 25°C 1.0 2.7 3.5 ns
Propagation _ 85°C 1.1 - 3.9
S, R Q, Q
Delay Time -30°C 1.0 - 3.6
teue 25°C 1.0 2.7 3.5 ns
85°C 1.1 - 3.9
R.=500 —30°C 1.0 - 4.3
tpLn 25°C 1.0 - 4.0 ns
— — 85°C 1.0 - 4.1
e e Q —30°C 1.0 - 4.3
17979 25°C 1.0 - 4.0 ns
85°C 1.0 - 4.1
—30°C 1.0 - 3.6
tron 25°C 1.1 2.7 3.5 ns
Rise/Fall Time D Q, Q 85 L1 — 3.8
—-30°C 1.0 - 3.6
tra 25°C 1.1 2.7 3.5 ns
85°C 1.1 - 3.8
Setup Time [ —_— — 25°C — - 2.5 ns
Hold Time " C. D)@ Q »Cc | — - 15 | ns
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EMTEST CIRCUIT

62

HD10130

Notes)

1.

Vee
25,;%j } 0.1y
Vie ¢ W N N
2 i
Coax E S
D Qf—o
Clock TPin § Ce
Input g
£ & @
3
]
L / Io-lﬂ
Vin Vir
+1.11V
+0.31V o}
— +1.11V
50% D
+0.31V
+1.11V
Q
+0.31V
tTHL
I~ tpuL

5052 termination to ground located in each
scope channel input. All input and output
cables to scope are equal lengths of 5052 coaxial
cable.

. Wire length should be <6.35mm (1/4 inch)

from TPin to input pin and TPout to output
pin.

. tgy is the minimum time before the positive

transition of the clock pulse that information
must be present at the data.

. th is the minimum time after the positive

transition of the clock pulse that information
must remain unchanged at the data.

O HITACHI

TPout

Unit C:F



HD10131

Dual D-type Master-Slave Flip Flops

The HD10131 is a dual master-slave type D flip-flop. Asynchronous
Set(S) and Reset(R) override Clock(Cc) and Clock Enable(CE)
inputs. Each flip-flop may be clocked separately by holding the
common clock in the low state and using the enable inputs for the
clocking function. If the common clock is to be used to clock the
flip-flop, the Clock Enable inputs must be in the low state. In this
case, the enable inputs perform the function of controlling the
common clock.

The output states of the flip-flop change on the positive transition of
the clock. A change in the information present at the data(D) input
will not affect the output information at any other time due to
master-slave construction.

HPIN ARRANGEMENT
Yeal E ~ 16 Veer

Q,E 15 Qs
a[3] '— 1]a.

RESETI| 4 a°g 13 | RESET2
Q
seT1] 5 R, s 12]seT2
le 6 J 11| Cg,
D,I 7 W] o,
Vee| 8 9 lCc

T

(Top View)

HFUNCTION TABLE
®R-S ® Clock

R S Qo Qo ¢ D Q1

L L Q. Q. L x Q-

L H H L 1 L L

H L L H 1 H

H H X X Notes) 1. Don’t Care

2. C=CE+Cc

X @ Not Defined. 3. A tisaclock transition from a low to a high-state

MCIRCUIT SCHEMATIC

1o Vear

Master Slave
Vee: o
s . s s
| X s =
D T H 1k N
. 1 )
MA

TR R | 13

o
s

Wy

>
>
S

4 L
3 b3
L oQ
Q
s
s

B

r

To Other Flip-Flop

@ HITACHI
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HD10131

BDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 45 56 mA
R, S - - 330
Ce - - 220
Input Current Iy Vig=—0.810V D 25°C — — ry” KA
Ce - - 265
Ii. Vie=—1.850V 25°C 0.5 - - HA
Vin=—0.890V or Vi =—1.800V —30°C | —1.060 - —0.890
Vou Viw=—0.810V or V.= —1.850V 25°C | —0.960 - —0.810 \'
Output Voltage Viu=—0.700V or Vi, =—1.825V 85°C | —0.890 - -0.700
Vie=—1.890V or Viy=—0.890V —30°C | —1.890 - —1.675
Voo Vie=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 \'
Vie=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Viua=—1.205V or Viia=—1.500V —30°C | —1.080 - -
Voua | Vina=—1.105V or Vipa=—1.475V 25°C | —0.980 - - v
Output Threshold Vina=—1.035V or Via=—1.440V 85°C | —0.910 - -
Voltage ViLa=—1.500V or Viga=—1.205V —30°C - - —1.655
Voua | Viea=—1.475V or Viua=—1.105V 25°C - - —1.630 A
Viea=—1.440V or Visa=—1.035V 85°C - - —1.595
BMAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)
Item Symbol Input Output Test Condition min typ max Unit
—30°C 1.4 - 4.6
teLn 25°C 1.5 3.0 4.5 ns
— - 85°C 1.5 - 5.0
Co Ge) Q. Q —-30C | 1.4 - 4.6
traL 25°C 1.5 3.0 4.5 ns
Propagation 85°C 1.5 - 5.0
Delay Time —30°C 1.1 it 4.4
teLn 25°C 1.2 2.8 4.3 ns
— 85°C 1.2 had 4.8
R.S 1@ —30°C 1.1 - 4.4
trHL 25°C 1.2 2.8 4.3 ns
RL=5000 85°C 1.2 - 4.8
—30°C 1.0 - 4.6
triw 25°C 1.1 2.5 4.5 ns
‘ ‘ _ &Cc | 1.1 — 4.9
Rise/Fall Time Q, Q 300 10 — .6
traL 25°C 1.1 2.5 4.5 ns
85°C 1.1 — 4.9
Setup Time to . _ 25°C - - 2.5 ns
Hold Time u Ce D QQ 25°C - — 1.5 ns
Max. Toggle _ — —30¢ 125 — =
Freauency - C: Q, Q 25C | 125 160 — MHz
85°C 125 - -
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HAC CHARACTERISTIC TEST CIRCUITS

1. Toggle Frequency

Coax

Clock Ce Q
Input

<
21

2. Switching Ti

3

L
;0.1,,

HD10131

-

Coax

"% 0l

wn

o

Notes)

|

i

s [

| 50% it "

H tpy 20%
tPHL i

7

1. 509 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 500

See Function Table
S

Coax

TPout

:

Clock
Input TPin
50

+1L11V

+0.31V

; L1V
A0t N |
. +0.31V

-’i I"HLM

| I . ITHL
i

1

e tpLh 9
50% " Bo%

2% 4 |

ITHL ITLH

+1L11V
;rSO% AN
+0.31V

[

50% ,_.l

coaxial cable.

2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output

pin.

3. tgy is the minimum time before the positive
transition of the clock pulse that information

must be present at the data.

4. ty is the minimum time after the positive

transition unchanged at the data.

GO HITACHI

Vee

Unit R:Q
C
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HD10132

Dual Multiplexers (with Latch and common Reset)

The HD10132 is a dual multiplexer with clocked
D type latches. It incorporates common data select
and reset inputs. Each latch may be clocked
separately by holding the common clock in the
low state, and using the clock enable inputs for a
clocking function. If the common clock is to used
to clock the latch, the clock enable{CE) inputs
must be in the low state. In this mode, the enable
inputs perform the function of controlling the
common clock(Cc). The data select(A) input
determines which data input is enabled. A high(H)

HPIN ARRANGEMENT

level enables data inputs D12 and D22 and a
low(L) level enables data inputs D11 and D21.
Any change on the data input will be reflected at
the outputs while the clock is low. The outputs are
latched on the positive transition of the clock.
While the clock is in the high state a change in the
information present at the data inputs will not
affect the output information.

The reset input is enabled when the clock is in the
high state and disabled when the clock is low.

HFUNCTION TABLE

S R D Cc Ce Q1
Vrc;E 16 [Veer % L L L L
o [2] 5 ], L L L H Q.
E.E ulq, L L H L Q.
o[ w]on = = 1 i &
L x H L L H
ou[s 9] ] _i—-U 2] o L H L H Q.
R| 6 -—J X}E A L H H L Q.
“[C o R B I
- H X X H L
Vee| 8 B £l
1. Don't care.
(Top View) 2. D=(A:Du)+(A*Di2)
HDC CHARACTERISTICS (Vee=—5.2V, Ta=-—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 44 55 - mA
D, Cc - - 290
Lin Vin=—0.810V R 25°C - - 390 HA
Input Current —
Ce, A - — 265
In. Vii=—1.850V 25°C 0.5 - — HA
Vin=—0.890V or Vi.=—1.890V —30°C | —1.060 - -—0.890
Vou Vin=—0.810V or Vi =—1.850V 25°C | —0.960 - —0.810 A
Viu=—0.700V or Vi.=—1.825V 85°C | —0.890 - —0.700
Output Voltage
ViL=—1.890V or Viy=—0.890V -30°C | —1.890 - ~1.675
Vou Vie=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 A
Vie=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina=—1.205V or ViLa=—1.500V —30°C —1.080 - -
Vona Vina=—1.105V or ViLa=—1.475V 25°C —0.980 - - \%
Output Threshold Viea=—1.035V or Vica=—1.440V 85°C —0.910 —_ -
Voltage Viea=—1.500V or Vina=—1.205V —30°C - - —1.655
Vora | Viea=—1.475V or Via=—1.105V 25°C - - —1.630 v
Viea=—1.440V or Viua=—1.035V 85°C — - —1.595
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BAC CHARACTERISTICS (Viz=—3.2V, Vcc=+2.0V, Ta=25C)

HD10132

Item Symbol Input, Output Test Condition min typ max Unit
teLn _ 1.0 - 3.3 ns
D Q. Q
tpue 1.0 - 3.3 ns
tpLu _ 1.0 - 3.8 ns
. R Q. Q
Propagation teuL 1.0 — 3.8 ns
Delay Time trLn . _ 1.0 - 5.7 ns
C,CE | Q. Q
teue 1.0 — 5.7 ns
(237 _ 1.0 - 4.6 ns
A Q. Q
127 1.0 - 4.6 ns
D — p—
Setup Time tow Q. Q 22 ns
A - - 3.5
D _ - - 1.
Hold Time th Q, Q i ns
A - — 1.0
t _ 1.5 - 3.5
Rise/Fall Time bl Q. Q -
truL 1.5 — 3.5 ns
BSWITCHING TIME TEST CIRCUIT
Va Vear =Veca Vou +11V
C /
«0. 31V

Coax I 0.1u Coax
O
Tuput
Pin H-o
o
Ho
e J o
TPout
o H-o
T T
H~O
O
L
I0. 1u
Vee
Notes) 1. 5052 termination to ground located in each

scope channel input. All input and output
cables to the scope are equal lengths of 509
coaxial cable.

Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output
pin.

Unused outputs connected to a 50%2 resistor to
ground.

tgy is the minimum time before the positive
transition of the clock pulse that information
must be present at the data.

th is the minimum time after the positive
transition of the clock puise that information
must remain unchanged at the data.

@ HITACHI

+1.1V

+0.31V

+1.11V

+0.31V

+1. 1V

+0.31v
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HD10133

Quadruple Latches

The HD10133 is a high speed, low power quad
latch consisting of four bistable latch circuits with
D type inputs and gated Q outputs, allowing direct
wiring to a bus. When the clock is high, outputs
will follow D inputs. Information is latched on the

HPIN ARRANGEMENT

negative going transition of the clock. The outputs
are gated when the output enable(G) is low. All
four latches may be clocked at one time with the
common clock(Cc), or each half may be clocked
separately with its clock enable (CE).

HFUNCTION TABLE

Ve E E Yees G C D Qnvi
oo[z ﬁl Iﬁ > 15| @ - - - =
L L X Q-
Ds E = E D, L H L L
EEoE:—I— I O T Cc L H H H
c E_ ;“LE & Nter)  x : Dt e
Q Eﬂ a Dc— e
D E —— 1]z
Veg E 3 D:
(Top View)
BDC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Ite 25T - 60 75 mA
D - - 245
Input Current LIy Vin = —0.810V _ Ce 25T - - 265 HA
G, Cc e - 350
I Vie= —1.850V 25T 0.5 - - KA
Vin=—0.890V or V;. = -1.899V —-30C —1.060 - —0.890
Vou Vin = —0.810V or V;.= —1.850V 25T —0.960 — —0.810 v
Output Voltage Vig=—0.700V or Vi.= —1.825V 85T —0.890 - —0.700
Vie=—1.890V or Vin= —0.890V —30C —1.890 - —1.675
Voo Vie=—1.850V or Vix= —0.810V 25T —1.850 - —1.650 \'
Vie= —1.825V or Vix= —0.700V 85T —1.825 — —1.615
Vina = —1.205V or Viisa= —1.500V -30C —1.080 - -
Vona Vina = —1.105V or ViLa= —1.475V 25T —0.980 — - A%
Output Threshold Vina=—1.035V or Viea= —1.440V 85T —0.910 — -
Voltage Viea= —1.500V or Viua= —1.205V —30T — - —1.655
Vora Viea= —1.475V or Viya= —1.105V 25C - - —1.630 v
Viea= —1.440V or Viga= —1.035V 85C — — —1.595
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HD10133

BMAC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)

Test Conditio;l

Item Symbol Input Output min typ max Unit
—30C 1.0 - 5.6
teLn 25C 1.0 - 5.4 ns
85°C 1.1 — 5.9
D Q —~30C 1.0 - 5.6
tent 25'C 1.0 - 5.4 ns
85C 1.1 - 5.9
—30C 1.0 - 5.4
teLy 25°C 1.0 — 5.4 ns
Propagation o Q 85°C 1.2 - 6.0
Delay Time -30C 1.0 - 5.4
teuL 25C 1.0 - 5.4 ns
85C 1.2 - 6.0
Ru=s00 —30C | 1.0 - 3.2
triy 25C 1.0 — 3.1 ns
= 85°C 1.0 — 3.4
G Q —30C 1.0 - 3.2
teaL 25C 1.0 - 3.1 ns
857C 1.0 - 3.4
—-30C 1.0 - 3.6
triw 257C 1.1 — 3.5 ns
‘ 85C | 1.1 — 3.8
Rise/Fall Time Q 300 1.0 — 3.6
trae 25T 1.1 — 3.5 ns
857C 1.1 - 3.8
Setup Time to 25C - - 2.5 ns
Hold Time t D Q 25C — — 1.5 ns

MSWITCHING TIME TEST CIRCUIT

Vo Veer= Ve

o TPout

G

0.1,
I M

Unit C:F

Notes) Ve

1. 509 termination to ground located in each scope
channel input. All input and output cables to the
scope are equal lengths of 508 coaxial cable,

2. Wire length should be <6.35mm (1/4 inch) from TPin
to input pin and TPout to output pin.

3. U d d to a 502 resistor to

cor

ground.

GO HITACHI

/_——+L11V

+0.31V°
tPLH '-

tTHL
tPHL

.

. tgy is the minimum time before the positive transition

of the clock pulse that information must be preset at
the data.

. th is the minimum time after the positive transition of

the clock pulse that information must remain

unchanged at the data.
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HD10134

Dual Multiplexers with Latch

The HD10134 is a dual multiplexer with clocked
D type latches. Each latch may be clocked
separately by holding the common clock in the
low state, and using the clock enable inputs for the
clocking function. If the common clock is to be
used to clock the latch, the clock enable(CE)
inputs must be in the low state. In this mode, the
enable inputs perform the function of controlling
the common clock(Cg).

The data select inputs determine which data input
is enabled. A high(H) level on the AO input enables

HPIN ARRANGEMENT

data input D12 and a low(L) level on the AO input
enables data input D11. A high(H) level on the A1
input enables data input D22 and a low(L) level on
the A1 input enables data input D21. Any change
on the data input will be reflected at the outputs
while the clock is low. The outputs are latched on
the positive transition of the clock. While the
clock is in the high state, a change in the
information present at the data inputs will not
affect the output information.

HEFUNCTION TABLE

o T
Q E 15 [Q. L L H X H
a5 1] L H x L L
Dy E,_H ]\ 13 | Day L H x H :
H X X X N
D"E = ED" X : Don't care.
Ao I_—G__ D A C=Cs+Cc
CCE 10| Cgo
VEEE ZI Cex
(Top View)
MDC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Ice 25C - — 55 mA
D, Cc e i 290
Input Current Iy Vin=—0.810V A C 25°C — — 265 uA
I Vie=—1.850V 25°C 0.5 - — MA
Vie=—0.890V or Vi.= —1.890V —30C —1.060 - —0.890
Vou Vin=—0.810V or V;.= —1.850V 25C —0.960 - -0.810 \Y%
Vie=—0.700V or V.= —1.825V 85C | —0.890 — —0.700
Output Voltage
Vie=—1.890V or Viy= —0.890V —30C | —1.890 — —1.675
Vo Vie=—1.850V or Viy= —0.810V 25C —1.850 — —1.650 A
Vie=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina= —1.205V or Via= —1.500V —30C —1.080 — —
Vona Vina= —1.105V or Vica= —1.475V 25C | —0.980 - - \'
Output Threshold Vina=—1.035V or Via= —1.440V 85C —0.910 —_ —_—
Voltage Viea= ~i.500V or Vina= —1.205V —-30C — - —1.655
Vora Viea= ~1.475V or Visa= —1.105V 25°C - - —1.630 A
Viea= —1.440V or Viua= —1.035V 85C — - ‘—1.595
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HD10134

BMAC CHARACTERISTICS (Ver=—3.2V, Vec=+2.0V, Ta=25C)

Item Symbol Input Output | =. Test Condition min typ max Unit
teLu _ 1.0 — 3.3 ns
D Q Q
teue 1.0 - 3.3 ns
Propagation tpLu — _ 1.0 - 5.7 ns
! Cc, Ce Q Q
Delay Time true 1.0 - 5.7 ns
tpLu _ 1.0 — 4.6 ns
A Q Q
teuL 1.0 - 4.6 ns
5 % a R.=500
Setup Time [ — — 25 ns
A Q Q - — 3.5
D QQ - - .
Hold Time i — L3 ns
A Q Q - - 1.0
t 1.5 - 3.
Ris¢/Fall Time s Q Q 5 ind
trHL 1.5 - 3.5 ns

ESWITCHING TIME TEST CIRCUIT

Veer=Veer
250 L | o
I|T
N
Via Vou
2
=
Coax E: Coax
s
Data s
Input TPin £ 'Y
Al
@ * TPout
& | A
N
»-1 Unit
0.ly C:F
I
Vee

Notes) 1. 5092 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 509

coaxial cable.

2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output

pin.

ground.

4, tg, is the minimum time before the positive
transition of the clock pulse that information

must be present at the data.

6. th is the minimum time after the positive
transition of the clock pulse that information

must remain unchanged at the data.

Unused outputs connected to a 50%2 resistor to

+1.11V

50% \
.I +0.31V
4

o

+1.11V
D 50%
tow th +0.31V
+111V
C 50%
+0.31V
Q
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HD10136

Universal Hexadecimal Counter

The HD10136 is a high speed synchronous counter that can count
up, count down, preset, or stop count at frequenciés exceeding
100MHz. The flexibility of this device allows the designer to use one
basic counter for most applications, and the synchronous counter
feature makes the HD10136 suitable for either computers or
instrumentation.

Three control lines (S1, S2, and Carry In) determine the operation
mode of the counter. Lines S1 and S2 determine one of four
operations; preset (program), increment (count up), decrement
(count down), or hold (stop count). Note that in the preset mode a
clock pulse is necessary to load the counter, and the information
present on the data inputs(DO, D1, D2, and D3) will be entered into
the counter. Carry Out goes low on the terminal count, or when the

HPIN ARRANGEMENT

N
Vear i 1 IGI Veer

counter is being preset. (Top View)
This device is not designed for use with gated clocks. Control is via
S1 and S2,
HMFUNCTION SELECT TABLE HMTRUTH TABLE
Sy S. Operating Mode Inputs Outputs
L L Preset (Program) Si| S| Do|Di|D| D |Cin| C| Q| Q| Q[ Q |Cout
L H Increment (Count Up) L L L L H H X 1 L L H H L
H L Decrement (Count Down) L H X X X X L 1 H| L H H H
H H Hold (Stop Count) L H X X X X L t L H H H H
L H X X X X L t H H H H L
L H X X X X H L H H H H H
L H X x X X H 1 H H H H H
H H X X X X X 1 H H H H H
L L H H L L X t H H L L L
H L X X b X L t L H L L | H
H L X X X X L t H L L L H
H L X X X X L t L L L L L
H L X X X X L t H H H H H

Notes) 1. X :Don't care.

2. At is defined as a clock input transition from a low to a high logic level.
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HD10136

EBLOCK DIAGRAM

©
J
i

ol

)|

=TReTR=T]
=]

=X=]

(o7

-
oo
il
]

]

i

Do Qo . Q D: Q D Q (o

BDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25C - 120 150 mA
D - - 220
S: - - 265
Input Current I Viv=—0.810V - 25C — — 55 uA
I c ~ — 2%
I Vie=—1.850V 25°C 0.5 - - KA
Vie=—0.890V or Vi.=—1.890V —30C | —1.060 = —0.890
Von Vie=—0.810V or Vi.=—1.850V 25C | —0.960 - —0.810 \'
Output Voltage Vie=—0.700V or V.= —1.825V 85C | —0.890 - —0.700
Vie=—1.890V or V= —0.890V —30C | —1.890 - —1.675
Vo Vie=—1.850V or Vis=—0.810V 25C | —1.850 - —1.650 v
Vie=—1.825V or Vig=—0.700V 85C | —1.825 - —1.615
Vina= —1.2058V or Viea= —1.500V —30C —1.080 - —
Vona Viea= —1.105V or Viea= —1.475V 25C | —0.980 - - A
Output Threshold Vina= —1.035V or Viea= —1.440V 85°C —0.910 - -
Voltage Viea= —1.500V or Vina= —1.205V -30C — - —1.655
Vora Viea= —1.475V or Vina=—1.105V 25C - - —1.630 v
Viea= —1.440V or Viwa= —1.035V 85C - - —1.595
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HD10136

BAC CHARACTERISTICS (Ver=—3.2V, Vec=+2.0V, Te=—30~+85C)

Item Symbol Input Output Test Condition min typ max Unit
—30C 0.8 — 4.8
teLu 25C 1.0 3.3 4.5 ns
85°C 1.4 — 5.0
¢ Q —307C 0.8 — 4.8
teuL 25C 1.0 3.3 4.5 ns
85°C 1.4 — 5.0
—30C 2.0 — 10.9
teen 25°C 2.5 7.0 10.5 ns
Propagation c o 85C 2.4 — 11.5
Delay Time " ~30C 2.0 - 10.9
truL 25C 2.5 7.0 10.5 ns
85C 2.4 — 1.5
—307C 1.6 — 7.4
teLy 25C 1.6 5.0 6.9 ns
— A 85C 1.9 — 7.5
Cin | Cout ~30C 16 | — 7.4
teuL 25C 1.6 5.0 6.9 ns
85C 1.9 — 7.5
bou ) - - 3.5 ns
D, C
tav L) Q - - 3.5 ns
Sy, C Q — - 7.5
Setup Ti 25
up time , S, C | Q € = - 7.5
- Tn C| Q - = 3.7 s
, Cin — — -1.0
- C.Cni Q R.=500 3
A CH) - - —V. ns
Ly ¢ D Q - - -0.3 ns
Hold Time G S Q 25C — — =25
, C, S: Q — -~ —2.5
' C. Cin| Q - = 1.6 ns
Cin, C Q — — 3.1
—30C 125 — —
E"""‘ sC | 125 150 -
Count P 85C | 125 - =
Frequency [~ Jeomt ¢ Q ~30C | 125 = — | MH
Do‘"" 25C | 125 150 =
o 8C | 125 . -
—30C 0.9 — 3.3
[ Cout 25°C 1.1 2.0 3.3
Rise Ti , 85°C 1.1 — 3.5
18€ ime TLH _30'(: 0.9 — 3.3 ns
c Q 25T 1.1 2.0 3.3
85°C 1.1 — 3.5
—30C 0.9 — 3.3
C Cout 25°C 1.1 2.0 3.3
) 85C 1.1 — 3.5
Fall Time traL ~30¢C 0.9 — 33 ns
C Q 25°C 1.1 2.0 3.3
857 1.1 — 3.5
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ESWITCHING TIME TEST CIRCUIT

Veer=Veer

I 0.1u
Q —>o
Qf—o
Input Q: t—o
TPin 06— D:
o— D; Qp—o
o—s, —
Cou f—0
o—s:
0. 1u
Uit CIF I

Notes)

TPout

C 50%
Veu
Q202
Cour l_,
C

s f

-~

Notes)

B .

p=— ety

+1L 1V

+0.31V

+ L1V
+0.31V

+1.11V

ot

(2

+0.31V

«/

1.

N

500 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 500
coaxial cable.

Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output
pin.

. Unused outputs connected to a 50%2 resistor to

ground.

. tgy is the minimum time before the positive

transition of the clock pulse that information
must present at the data.

th is the minimum time after the positive
transition of the clock pulse that information
must remain unchanged at the data.

A

. (a)

is the minimum time to wait after the

counter has been enabled to clock it.

. (b) is the minimum time before the counter has

been disabled that it may be clocked.

. (c) is the minimum time before the counter is

enabled that a clock pulse may be applied with
no effect on the state of the counter.

. (d) is the minimum time to wait after the

counter is disabled that a clock pulse may be
applied with no effect in the state of the

counter,

o

G HITACHI

(b) and (c) may be negative numbers.

HD10136
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HD10145

64-bit Register File

The HD10145 is a 16 word x 4-bit RAM. Bit
selection is achieved by means of a 4-bit address
A0 through A3. The active-low chip select allows
memory expansion up to 32 words. The fast chip
select access time allows memory expansion with-
out affecting system performance. The operating
mode of the RAM(CE input low) is controlled by

HPIN ARRANGEMENT

the WE input. With WE low the chip is in the write
mode- the output is low and the data present at
Dn is stored at the selected address.
With WE high the chip is in the read mode- The
data state at the selected memory location is
presented non-inverted at Qn.

EFUNCTION TABLE

\— Inputs Output
o [— 6] v, Mode = WLE > Qp
oo * o] Write “L" L L L L
Elh—E o —|u]e Write “H" L L H L
D, %__ D, WE ____E WE Read L H X Q
Disabled H X X L
D. E~ Do D’—E D Note) X : Don’t care.
Ay E———* Ay D: —E D:
As E AA —E A
W e
(Top View)
HDC CHARACTERISTICS (Vez=—5.2V, Ta=—30~+85°C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25C - 120 150 mA
CE, A - - 200
Input Current Iw Viy=—0.810V D 25°C - - 220 uA
WE - - 470
I Vie=—1.850V 25C 0.5 - - HA
Viv= —0.890V or Vi.=—1.890V —30C | —1.060 - —0.890
Vou Vin=—0.810V or Vi.=—1.850V 25C | —0.960 - —0.810 v
Output Voltage Vin=—0.700V or Vi,= —1.825V 85C | —0.890 - —0.700
Vir=—1.890V or Viy=—0.890V —30C | —1.890 - —1.675
Vo Vie=—1.850V or Vis=—0.810V 25°C | —1.850 - —1.650 v
Vie=—1.825V or Viy= —0.700V 85C | —1.825 - —1.615
Vina= —1.205V or Viia= —1.500V —30C | —1.080 - -
Vonua Visa= —1.105V or ViLa= —1.475V 25C | —0.980 - - A
Output Threshold Vina= —1.035V or Viia= —1.440V 85°C | —0.910 - -
Voltage Viea= —1.500V or Viga= —1.205V —-30C - - —1.655
Vora Viea= —1.475V or Viwa= —1.105V 25°C - - —1.630 \4
Viea= —1.440V or Vina= —1.035V 85°C - - —1.59
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BMAC CHARACTERISTICS (Vee=—3.2V,

HD10145

Vec=+2.0V, Ta=25C)

Item Symbol Input Output Test Condition min typ max Unit
! CE Q - 7.0 10

Access Time ta 2 Q — 0 15 ns
D—WE Q - 7.5 11

Setup Time ta CE-WE Q — 11 16 ns
A->WE Q - 3.5 6
D-WE Q - 3.0 5

Hold Time i CE-WE Q - 3.0 5 ns
A-WE Q — 3.5 5

Write Recovery Time | twr WE Q — 7.5 11 ns

p— R.=500

Write Pulse Width PW wE WE - 7.5 15 ns
D—CE Q — 7.5 11

Setup Time [ WE—CE Q - 11 16 ns
A—CE Q - 3.0 5
D—~CE Q — 3.0 5

Hold Time N WE—CE Q - 3.0 5 ns
A—CE Q — 3.0 5

Chip Enable Pulse Width PWeE CE — 7.5 11 ns

. . trin — 3.0 3.3 ns

Rise/Fall Time s Q — 30 I "

Va

TPin

0

2. Chip Enable Strobe Mode

Vau

IoJu Coax
CE Q p—o
o—] A,
o— A
o—A Qp—o
o— A
o— Do TP out
o—D: Q0
o— D
o——D;
o—WE Qo
Iulu
Unit C:F

1. Write Timing-Write Strobe Mode

- ————

t (A~WE)

WE

—————m
tu(D—WE)
—————— =
j e e
t(D—WE)

+ s (CE-WE)

Dout

3. Read Timing

Notes)

—

GO HITACHI

1. 50Q termination to ground located in each

scope channel input. All input and output
cables to the scope are equal lengths of 509
coaxial cable.

Wire length should be <6.35mm (1/4 inch)
f(om TPin to input pin and TPout to output
pin.

Unused outputs connected to a 50X resistor to
ground.
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HD10147

128-word X 1-bit Random Access Memory

The HD10147 is a fast 128-word x 1-bit RAM. Bit
selection is achieved by means of a 7-bit address,
AO through A6. The active-low chip selects and
fast chip select access time allow easy memory
expansion up to 512 words without affecting
system performance. The operating mode (CE

HPIN ARRANGEMENT

input low) is controlled by the WE input. With WE
low the chip is in the write mode- the output is
low and the data present at Dn is stroed at the
selected address. With WE high the chip is in the
read mode- the data state at the selected memory
location 1is presented non-inverted at Dout.

MBLOCK DIAGRAM

N\ —_—
Vcan 16 | Veer Chip Enable
Al 2 A, Dout }—— 15 | Dout m
Nl
Al e ] e I A, CE. CE,
Ayl s —aA, WER 12 | WE ‘——‘:n
I 2
h E— A Din— 1 { Din Address Lines ’_"“‘:s
A' . o . ] ‘
E ! ’ E * — A, Dout Data Out
Vee | 8 Z]N.c ——A,
(Top View)
Data Input Din
WE
Read/Write
Enable

EFUNCTION TABLE

Input Output
od — — —

Mode CE, CE: WE Din Dout
Write “L” L L L L L
Write “H” L L L H L
Read L L H X Q

H L X x L
Disabled
L H X X L

Note) X : Don’t care.
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HD10147

@DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 80 100 mA
I Vin= —0.810V A D_' El e — — % 2A
Input Current WE_ — — s
I | Vi=—1.850V AWE L g 0L T L
D, CE - - 6.0
WE= —1.205V, CE~ —1.500V —30C | —1.060 - —0.890
Vou | WE=—1.105V, CE=~ —1.475V 257C | —0.960 - —0.810 v
Output Voltage f- —1.035V, ?- —1.440V 85C | —0.890 - —0.700
WE= —1.205V, CE=—1.500V —30C | —1.890 - —1.675
Voo | WE=—1.105V, CE~ —1,475V 25C | —1.850 - —1.650 v
WE=—1.035V, CE= —1.440V 85C | —1.825 - —1.615
WE= —1.205V, CE=—1.500V —30C | —1.080 - -
Vous | WE=—1.105V, CE= —1.475V 25C | —0.980 - - v
Output Threshold WE=—1.035V, CE=~ —1.440V 85°C -0.910 - -
Voltage CE: or CE.= —1.205V —-30C - - —1.655
Vous | CEi or CEz= —1.105V 25°C - - —1.630 v
CE: or CE;~ —1.035V 85C - - —1.595
BMAC CHARACTERISTICS (Vee=—3.2V, Vec=-+2.0V, Ta=25C)
Item Symbol Input Output Test Condition min typ max Unit
CE Q - - 8.0
Access ‘Time ta As Q - 10 12 ns
Ao Q - 9 v 10
D-WE Q 1.0 - -
4 . CE~WE| Q 1.0 - -
= Setup Time te AWE P 30 — — ns
é As—WE Q R.=500 4.0 - -
";- D-~WE Q 1.0 - —
; Hold Time t CE~WE Q 1.0 - - ns
A—WE Q 3.0 - -
Write Recovery Time twr WE Q - - 8.0 ns
Write Pulse Width tw#s | WE Q - - 8.0 ns
Rise Time triw — 2.0 - ns
Fall Time traL Q - 1.0 - ns
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HD10147

ESWITCHING TIME TEST CIRCUIT

Vin

Coax

Input
P TPin

Notes)

80

Veer=Veea

251

I | ];(l,ly

TP7eedy 17
>>>?1>>

I

1. Chip Enable Access Time

Chip Enable
}'“ ~ta
Coax
Dout

2. Address Access Time

Vou

Dout:

L

Address
TPout
ta
Dout

3. Write Strobe Mode

Address x X

P
|
H
i

Chip Enable | \y g

Din . *
I
i —" 3 4y
Write Enable N ¢
- N N
- b
- tur r—
Dout
t LR
!

1. 500 termination to ground located in each scope channel input.

All input and output cables to the scope are equal lengths of

509 coaxial cable,

2. Wire length should be <6.35mm (1/4 inch) from TPin to input
pin and TPout to output pin.
3. Unused outputs connected to a 5052 resistor to ground.
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HD10148

64-bit Random Access Memory

The HD10148 is a fast 64-word x 1-bit RAM. Bit
selection is achieved by means of a 6-bit address,
AO through A5. The active low chip selects and
fast chip select access time allow easy memory
expansion up to 256 words without affecting
system performance. The operating mode (CE

BPIN ARRANGEMENT

-/
Vear| 1 16 I Veez

A 2 A;  Dout 15 | Dout

Al 3 A, ll'NC

a A
F]HMF?'IITH_]I—'I
3
8
l

>

—1a, Ad— 10 ] A,
A

VEE

(Top View)

EFUNCTION TABLE

Inputs Output
Mode
CE WE Din Dout
Write “L” L L L L
Write “H” L L H L
Read L H X Q
Disabled H X X L
X . Don't care.
CE~CE+CE.

inputs low) is controlled by the WE input. With
'WE low the chip is in the write mode- The output
is low and the data present at Din is stored at the
selected address. With WE high the chip is in the
read mode- the data state at the selected memory
location is presented non-inverted at Dout.

HBLOCK DIAGRAM

Address Inputs

A A G A A A
Address
Buffer/ 116 Deceder
Decoder
Column
Select
Gates 1
— 16%4
Array
N Chip
CE
) Ensble
CE, Buffer
Data Out Output Buffer Sense Amplifier
Data In Write
—_— and
WE Data Input Buffer

MDC CHARACTERISTICS (Vee=—5.2V, Ta=-—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Tee 25°C - 80 130 mA
A ] — - 265
Input Current fn Vin=—0.810V CE e - - 50 »A
Inw Vie=—1.850V 25°C 0.5 - — KA
Viu=—0.890V —30°C | —1.060 - —0.890
Vou Vie=—0.810V 25°C | —0.960 - —0.810 v
Vie=—0.700V 85°C —0.890 - —0.700
Output Voltage Vin——0.890V “30C | —1.890 | — | —1.675
Vo Vin=—0.810V 25°C —1.850 — —1.650 \Y%
Viu=—0.700V 85°C —1.825 - —1.615
Vina=—1.205V —-30°C —1.080 - -
Vosia Vina=—1.105V 25°C —0.980 - - v
Output Threshold Viea=—1.035V 85°C —0.910 — -
Voltage Viea=—1.500V —30°C — - —1.655
Voia Viea=—1.475V 25°C - - —1.630 A%
Viea=—1.440V 85°C - d —1.595
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HD10148

B AC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=25°C)

Item Symbol Input Output Test Condition min typ max Unit
CE Dout - - 12
Access Time ta ns
A Dout - - 15
WE Dout - - 10
Pulse Width to — ns
CE Dout - — 13
° Din~WE | Dout - - 0
~ —— R.=500
§ Setup Time teu CE-WE Dout - - 3 ns
2 A—WE | Dout - - 5
Tt
* WE—Din| Dout - - 3
@ —_— ——
2 Hold Time t WE—CE| Dout — - 0 ns
= —
WE—A | Dout — _ 3

H SWITCHING TIME TEST CIRCUIT

i
m

§
|

Coax Q

Veer=Vee:

i

lnpul@—l.—o

TPin

Unit CI F

uCuax

TPout

Notes) 1. 5092 termination to ground located in each
scope channel input. All input and output

cables to the scope are equal lengths of 509

coaxial cable.

2. Wire length should be <6.35mm (1/4 inch)

from TPin to input pin and TPout to output

pin.

3. Unused outputs connected to a 50 resistor

to ground.
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1. Chip Enable Access Time

Chip Enable
ta

;.“J
Dout

2. Address Access Time

Address

Dout

X

3. Write Strobe Mode

Address ><

Chip Enable

Write Enable

N

N

twee

=t wwE)

twr




HD10160

12-bit Parity Generator/ Checker

The HD10160 consists of nine Exclusive-OR gates
in a single package, internally connected to
provide odd parity checking or generation. Output

goes high when an odd number of inputs are high.

EPIN ARRANGEMENT

HFUNCTION TABLE

Unconnected inputs are pulled to low logic levels
allowing parity detection and generation for less
than 12 bits.

Ve E E Ve Inputs Output
E mB Sum of High Level Inputs Y
Y| 2
— Even L
‘o ot = :
0| i G
[Fh | 2
DE::DJ 11 |H
7] 7o
Ver E 9 |F
(Top View)
M DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Surely Iss | B,C,F,G,J, K=—0.810V 25C| — 62 |-78 | mA
A,D,E,H,I, L - — 265
Input Iy Viu=—0.810V 25°C rA
B,C,F,G,J, K - — 220
Current
I, Vii=—1.850V 25C | 0.5 — — rA
Each one input =—0.890V,  Other inputs=—1.890V —30°C |—1.060] — |—0.890
Vou Each one input =—0.810V,  Other inputs=—1.850V 25C |—0.960] — |—0.810 \
Output Each one input =—0.700V,  Other inputs=—1.825V 85°C |—0.890| — {—0.700
Voltage All inputs=—1,890V —30°C |—1.890| — [—1.675
Vo. | All inputs=—1.850V 25°C |—1.850] — |—1.650 \
All inputs=—1.825V 85°C |—1.825| — [—1.615
Each one input =—1.205V,  Other inputs=—1.890V —30°C |—1.080] — —
Voua | Each one input =—1.105V,  Other inputs=—1.850V 25°C [—0.980] — — \Y%
Output
o Each one input=~—1.035V, Other inputs=—1.825V 8sC |[—-0.910] — | —
Threshold -
Each one input =—1.500V,  Other inputs=—1.890V -30C| — — |—1.655
Volt.
oese Vous | Each one input =—1.475V,  Other inputs=—1.850V 25'C — — [—1.630 v
Each one input =—1.440V,  Other inputs=—1.825V 85°C | — — |—1.595
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HD10160

B AC CHARACTERISTICS (Vee=—3.2V, Vcc=+2.0V, Ta=—30~+85°C)

Item Symbol Test Condition min typ max Unit
—30C 1.8 - 8.1
teLn 25C 2.0 5.0 7.5 ns
Propagation 85C 2.0 - 8.0
Delay Time —30C 1.8 - 8.1
teHL 25C 2.0 5.0 7.5 ns
R.=500 85°C 2.0 — 8.0
—30C 1.1 - 3.5
tren 25°C 1.1 2.0 3.3 ns
Rise/Fall Time BT b — 35
—30C 1.1 - 3.5
tru 25°C 1.1 2.0 3.3 ns
85C 1.0 — 3.5

B SWITCHING TIME TEST CIRCUIT

Vin Veer = Veez Vou \
7 ? Ven
Coax 25u {10‘1;4 Coax
TPin
Input o—jA Vou
o—o o—B
+0.31V
o—IC
e
E
o—F
O— G Y TPO\I! Vw
O—H
o—l
o—4s
o K Notes)
o—I L
2
0.1u
= Unit C:F
Vee
84 @ HITACHI

8
X
\L

/.———-_ +111V

+0.31V

trin

. 500 termination to ground located in each

scope channel input. All input and output
cables to the scope are equal lengths of 5052
coaxial cable.

. Wire length should be <6.35mm (1/4 inch)

from TPin to input pin and TPout to output
pin,

. Unused outputs connected to a 5082 resistor to

ground.



HD10161

Binary to 1-8 Decoder (low)

The HD10161 is designed to decode a three bit HD10161 is a true parallel decoder.
input word to a one of eight line output. The No series gating is used internally, eliminating
selected output will be ilow while all other outputs unequal delay time found in other decoders. This
will be high. The enable inputs, when either or design provides the identical 4ns delay from any
both are high, force all outputs high. The address or enable input to any output.
HPIN ARRANGEMENT B FUNCTION TABLE
] Enable
Vea E: E’ Veee Inputs Inputs Outputs
£ | 2 —e. £ _.__E £ E | E | C|B|A|Q|Q|[Q|Q]|Q|Q|q]|a
o do ___E c L{L|L{L|{L|L{H|{H|H|H|H|H|H
L|{L|L|L|H|H|{L|H|H|H|H|H|H
afif—qe  op—s]e vl |a|clalal]lu|{u{ulaln
afs}hde a p— 2] L|L|L|/H|/H|[H|H|H|L|H|H|H|H
Wi e o HE a L|ic|alof{Le|ulalalu|{L|u|lH|H
AE’__A \ °'p_Ea' L{L|{H|L|H|{H|{H|{H|H|H|L|H|H
L{L|H|H|L|(H|{H|{H|H|H|H|L|H
|
vee [1] [<]° Llof{alalalalalulalu|n|{n]|L
(Top View) H|x|x|x|x|H|H|H|H|H|H|H|H
x| H!x|x|x|H|H|H|H|H|H|H|H

X ! Don’t Care

EBLOCK DIAGRAM
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o
o
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HD10161

M DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85°C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee All inputs=—0.810V 25C - 61 76 mA
Input Current Iw Viu=—0.810V 25C b - 220 HA

I Vie=—1.850V 25TC 0.5 - - uA
Vin=—0.890V or Vi.= —1.890V —30C | —1.060 — —0.890
Vou Vin=—0.810V or V;.= —1.850V 25C | —0.960 — —0.810 v
Output Voltage Vig=—0.700V or Vi,= —1.825V 85C | —0.890 - —0.700
Vie=—1.890V or Vis=—0.890V —30C | —1.890 - —1.675
Voo Vie=—1.850V or Vis=—0.810V 25°C | —1.850 — —1.650 \'
Vie=—1.825V or Vis=—0.700V 85°C | —1.825 - —1.615
Vina= —1.205V or ViLa= —1.500V —30C —1.080 — —
Vona Vina= —1.105V or Viea= —1.475V 25°C —0.980 - - \'
Output Threshold Vina= —1.035V or Viia=—1.440V 85°C —0.910 — —
Voltage Viea= —1.500V or Visa=—1.205V —30C - - —1.655
Vora Viea= —1.475V or Vina= —1.105V 25C - — —1.630 \'
Viea= —1.440V or Vina= —1.035V 85C - — —1.595
B AC CHARACTERISTICS (Vee=—3.2V , Vec=+2.0V, Te=— 30~ +85°C)
Item Symbol Test Condition min typ max Unit
—30C 1.5 — 6.2
teLn 25C 1.5 4.0 6.0 ns
Propagation 85°C 1.5 — 6.4
Delay Time —30C 1.5 — 6.2
tpue 25°C 1.5 4.0 6.0 ns
R.=50Q 85C 1.5 — 6.4
—30C 1.0 — 3.3
trin 25C 1.1 2.0 3.3 ns
Rise/Fall Time s - — 35
—30C 1.0 — 3.3
traL 25C 1.1 2.0 3.3 ns
85C 1.1 — 3.5
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l SWITCHING TIME TEST CIRCUIT

+1.11V

Via Vear =Vea Vau
Coax 25MI' __L 0.1u Coax
Input @————4 TPin
E, Q, p—o
o—IE, Q, p—o
Q. p—o
o— A Q,p—o
o—iB Q.
TPout
Lo c Qs p—o
Qip—o
Q, p—o
T
= 0lu
= .
= Unit C: F
Vee
Vie 50%
Vti
Notes) 1. 50§ termination to ground located in each

scope channel input. All input and output
cables to the scope are equal lengths of 509
coaxial cable.

2. Wire length should be <6.35mm (174 inch)

from TPin to input pin and TPout to output
pin.

3. Unused outputs connected to a 50%2 resistor to

ground.
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HD10162

Binary to 1-8 Decoder (high)

The HD10162 is designed to convert three lines of
input data to a one-of-eight output. The selected
output will be high while all other outputs are low.
The enable inputs, when either or both are high,
force all outputs low. The HD10162 is a true
parallel decoder. No series gating is used internally,

B PIN ARRANGEMENT

Vcan i 16 |Veee
E.E-——E. Ef—ro 15 |E,
Q.E———Q, c—— 14 jC
QrE-—o. Q— 13]aQ
Q:E—Q, Qf—1 12| Qs
QaE—-Q. . Q4 1]Q
AE—-——'A N Q 10 [Q

VEEE [E— 9B

HEBLOCK DIAGRAM

D

.=}
B

o

>3
~

e

o

o

L

f;zfim#

PPIIII

88

eliminating unequal delay times found in other
decoders. This device is ideally suited for demulti-
plexer applications. One of the two enable inputs
is used as the data input, while the other is used as
a data enable input,

B FUNCTION TABLE

?::::: Inputs Outputs

E|E|C|B|A|Q|Q|Q|Q|Q|Q|al|a
L L L|L|L|H|L}]L|L]L|L|L]|L
L L L{L|H!/'L|H|L|L|L{L|L]|L
L L L{H|{L}{L|L|H|L|L|L|L|L
L L L{H|H|L|L|L|HjL}|L}L|L
L L HiL|L}|L|L|L|L|H|L|L]|L
L L H|L|/H|L|L|L|L|L|H|L|L
L L H{H|{L|L|L|{L|L|L|L|H|L
L L H{H|H|L|L|L|L|[L|L|L{|H
H X X|Xix|L|L|L|L|L|L|L|L
b H|x|x|x}]L|L|L|L|L|L|L|L

X :Don't Care
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HD10162

B DC CHARACTERISTICS (Vie=—5.2V, Ta=—30~+85°C)

Item Symbo} Test Condition min typ max Unit
Supply Current Iee 25°C - 61 76 mA
Input Current Iin Vie= —0.810V 25C - - 220 pA

In Vie=—1.850V 25C 0.5 - - HA
Vin=—0.890V or Vi.= —1.890V —30C | —1.060 - —0.890
Von Vie=—0.810V or Vi.= —1.850V 25C | —0.960 - —0.810 v
Output Voltage Vie=—0.700V or V;.= —1.825V 85C | —0.890 - —0.700
Vie=—1.890V or Vis= —0.890V —30C | —1.890 - —1.675
Vou Vie=—1.850V or Viy=—0.810V 25C | —1.850 - —1.650 v
Vie= —1.825V or Viy= —0.700V 85C | —1.825 - —1.615
Vina= —1.205V or Via= —1.500V —30C | —1.080 — -
Vona Vina= —1.105V or Via= —1.475V 25C | —0.980 - — A
Output Threshold Vina= —1.035V or Viea= —1.440V 85C | —0.910 - -
Voltage ViLa= —1.500V or Vina= —1.205V —30C - - —1.655
Vora | ViLa= —1.475V or Viga= —1.105V 25C - — —1.630 A
Viea= —1.440V or Viwa= —1.035V 85T - - —1.595

B AC CHARACTERISTICS (Viz=—3.2V, Vcc=+2.0V, Ta=—30~ +85°C)

Item Symbol Test Condition min typ max Unit

—30C 1.5 - 6.2

teLn 25°C 1.5 4.0 6.0 ns
Propagation 85°C 1.5 - 6.4
Delay Time —-30C 1.5 - 6.2

teuL 25°C 1.5 4.0 6.0 ns
R.=500 85C 1.5 - 6.4
—-30C 1.0 - 3.3

triw 25°C 1.1 2.0 3.3 ns
Rise/Fall Time ssc b — 35
—30C 1.0 - 3.3

traL 25°C 1.1 2.0 3.3 ns
85C 1.1 - 3.5
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HD10162

B SWITCHING TIME TEST CIRCUIT

Via Vee1=Vecz Veu

7
Coax 25u '[—J—_l 0.1u
1|1

Coax

Input @—‘ TPin 3
o —O
o—E, QQF—o
0__F| QU—o
Q—o0
O0—A
b TPout
. B Qsp—o0
(o} Q——0
Qf—o0
0.1u
:T[ Unit C: F
VEE
+1.11V
v., 0%

+0.31V

Notes) 1. 506 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 509
coaxial cable.

2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output
pin.

3. Unused outputs connected to a 5052 resistor to
ground.
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HD10164

8 Line Multiplexer

The HD10164 can be used whenever data multi-
plexing or parallel to serial conversion is desirable.
Full parallel gating permits equal delays through
any data path. The output of the HD10164
incorporates a buffer gate with eight data inputs

HPIN ARRANGEMENT

T\
Veal E E Vee
WE Enable  Z _T_s] z
x,E——— Xs x,—_x_r, X,
x.-E_—- Xi X 13| %,
X E—x. x.-———E X,
X,E_x, Xf— 1 |x,
A E——A C —E c

B
VEEE L—__o—] B

(Top View)

HEBLOCK DIAGRAM
A

C

— >
oy 3
- 5

and an enable. A high level on the enable forces
the output low. The HD10164 can be connected
directly to a data bus, due to its open emitter
output and output enable.

HFUNCTION TABLE

Emable Address Inputs 7
C B A
L L L L Xo
L L L H Xu
L L H L X
L L H H Xs
L H L L X4
L H L H Xs
L H H L Xe
L H H H Xz
H X X X L
X i Don't Care

Enable o~

X 0—

Xs0-

JSSIS

Xe 0—

@z
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HD10164

B DC CHARACTERISTICS (Vze=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25C - 60 75 mA
Iin Viu=—0.810V 25C — - 265 L
Input Current
I ViL=—1.850V 25C 0.5 - - HA
Vin=—0.890V or V;.= —1.890V —30C | —1.060 — —0.890
Vou Viu=—0.810V or V;.= —1.850V 25C —0.960 - —0.810 \%
Viu=—0.700V or V;.= —1.825V 85C | —0.890 — —0.700
Output Voltage
Viv=—1.890V or Viy= —0.890V —30C | —1.890 — —1.675
Vor ViL=—1.850V or Vis=—0.810V 25C | —1.850 - —1.650 \'
ViL=—1.825V or Viy=—0.700V 85C | —1.825 - —1.615
Vina= —1.205V or Via= —1.500V —30C | —1.080 - -
Voua Viwa= —1.105V or ViLa= —1.475V 25°C —0.980 - — v
Output Threshold Vina= —1.035V or ViLa= —1.440V 85°C —0.910 — —
Voltage Viea= —1.500V or Viua= —1.205V —30C - - —1.655
Vora | Viea= —1.475V or Viga= —1.105V 25C - - —1.630 \
Viea= —1.440V or Viya= —1.035V 85C - - —1.595
Il AC CHARACTERISTICS (Vez=—3.2V, Vcc=+2.0V, Ta= —30~+85C)
Item Symbol Input | Output Test Condition min typ max Unit
—30C 1.5 - 4.7
tein 25C 1.5 3.0 4.5 ns
85C 1.6 — 4.8
data z
—-30C 1.5 - 4.7
teuL 25C 1.5 3.0 4.5 ns
85°C 1.6 — 4.8
—30C 1.9 - 6.3
teLu 25C 2.0 4.0 6.0 ns
Propagation 85C 2.2 - 6.5
address VA
Delay Time —-30C 1.9 — 6.3
teuL 25°C 2.0 4.0 6.0 ns
R.=500 85°C 2.2 - 6.5
—30C 0.9 - 3.3
teLn 25C 1.0 2.0 2.9 ns
I 85TC 1.0 - 3.1
Enable z
—-30C 0.9 - 3.3
teue 25C 1.0 2.0 2.9 ns
857C 1.0 - 3.1
—30C 0.9 - 3.3
trin 25C 1.1 2.0 3.3 ns
85C 1.2 - 3.6
Rise/Fall Time ¥4
—30C 0.9 - 3.3
tru 25C 1.1 2.0 3.3 ns
85'C 1.2 - 3.6
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Hl SWITCHING TIME TEST CIRCUIT

Via Vea =Vea Veu
o

Coax zsu-r j— 0.lu
1|1

Coax

Input
P TPin

Enable

LIS
LAY

TPout

Sl

+111V

+0.31V

Notes) 1. 500 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 500
coaxial cable.
2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output

pin.
3. Unused outputs connected in a 50X resistor to
ground.
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HD10174

Dual 4 to 1 Multiplexers

HPIN ARRANGEMENT

B FUNCTION TABLE

—\_/ Enable Address Inputs Outputs
VCC,E 16| Veee ——
Enable z w
L] — w
z| 2 z w 15 H » o L L
Xs| 3 ——X, Emble '-——-EEmhle L L L Xo Yo
X4 % Y~——EY- L L H X, Y,
X 5 f—X: Yob—12|Y, L H L Xz Y:
x.Ej—— X% n—{u|n L H H Xs Ys
— Yyb— 10 Y X :Don’t Care
AE L 10 Y,
VEEE | I gy

(Top View)

EBLOCK DIAGRAM

Xo o

X: o \

Xso

A

D)
o) 3

Enable o-

Yoo

Sl
—] -
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HD10174

M DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25'C - 58 73 mA
Data - - 220
Input Current fm Vin= —0.810V Enable e - - 330 KA
I Vie=—1.850V 25C 0.5 - - pA
Vie= —0.890V or V.= —1.890V —30°C | —1.060 - —0.890
Vou Viu= —0.810V or Vi.= —1.850V 25°C | —0.960 - —0.810 v
Outpat. Voltage Vie=—0.700V or V.= —1.825V 85C | —0.890 - —0.700
Vie= —1.890V or Vix= —0.890V —30C | —1.890 - —1.675
Voo Vie=—1.850V or Vis=—0.810V 25C —1.850 - —1.650 \%
Vie=—1.825V or Viu=—0.700V 85C | —1.825 - —1.615
Viwa=—1.205V or Via= —1.500V —30C | —1.080 - -
Vona Vina= —1.105V or Viea= —1.475V 25°C —0.980 — — A
Output Threshold Vina= —1.035V or Via= —1.440V 85C | —0.910 - -
Voltage Viea= —1.500V or Viwa= —1.205V —30C - - —1.655
Vora | Viea= —1.475V or Vina= —1.105V 25°C - - —1.630 v
Viea= —1.440V or Viwa= —1.035V 85TC d - —1.595

B AC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85°C.)

Item Symbol Input Output Test Condition min typ max Unit
-30C 1.4 - 4.8
teLn 25C 1.5 3.5 4.5 ns
85C 1.4 - 4.8
Data Z, W
—-30C 1.4 - 4.8
tpaL 25C 1.5 3.5 4.5 ns
85C 1.4 - 4.8
—-30C 1.9 — 6.4
teLn 25°C 2.0 5.0 6.0 ns
Propagation 85°C 2.1 - 6.4
Address | Z, W
Delay Time —30C 1.9 - 6.4
tene 25C 2.0 5.0 6.0 ns
R.=500 85C 2.1 — 6.4
—30C 1.0 - 3.1
teLn 25C 1.0 2.0 2.9 ns
85C 0.9 - 3.2
Enable Z, W
-30°C 1.0 - 3.1
teue 25C 1.0 2.0 2.9 ns
85C 0.9 - 3.2
—30C 1.0 - 3.4
Rise Time triw 25C 1.1 2.0 3.3 ns
85C 1.1 - 3.6
Z, W
~30C 1.0 - 3.4
Fall Time truL 25°C 1.1 2.0 3.3 ns
85C 1.1 - 3.6
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HD10174

B SWITCHING TIME TEST CIRCUIT

Via Vear=Veer

Coax 25u

Input
TPin

Vou

Vou

Vou

Coax

TPout

Unit C: F

tPLH

tTLA|

Notes) 1. 502 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 5092

coaxial cable.

2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin TPout to output pin.
3. U d outputs cc

ground.

96
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HD10175

Quintuple Latches

The HD10175 is a high speed, low power quint
latch. It features five D type latches with common
reset and a common two-input clock. Data is
transferred on the negative edge of the clock and
latched on the positive edge. The two clock inputs
are “OR"ed together.

Any change on the data input will be reflected at

EPIN ARRANGEMENT

B FUNCTION TABLE

the outputs while the clock is low. The outputs are
latches on the positive transition of the clock.
While the clock is in the high state, a change in the
information present at the data inputs will not
affect the output information. The reset input is
enabled only when the clock is in the high state.

M BLOCK DIAGRAM

[ " ] = | &
Vear E EVCQ D Ci | Reset | Qua Do Q
Q E e Q 15|Q L L L L - R
Q E Q QfF— 14 ]Q H L L L H —J
X H X L Q.
Q.E~—-—Q. Dop—— 13Dy
X X H L Q. Dio- Q
N [ S A A B ]
[N E-—C. Reset 11 | Reset X X H H )
C.E——C. Ds Dy ED' X :Don't Care
D:o F—oQ:
Vee| 8 |E— 9 |Ds
o B .,
(Top View)
D, 0— —oQ
R
D.o— F—oQ.
Co
[ 'l‘
B DC CHARACTERISTICS (Vee=—5.2V, Ta= —30~ +85°C) Reseto
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 78 97 mA
Clock, Data - - 290
I Vin=—0.810V 25°C KA
Input Current Reset — - 650
I Vie=—1.850V 25°C 0.5 - - HMA
Vie=—0.890V, Vi =—1.890V —30°C | —1.060 - —0.890
Vou Viu=—0.810V, Vi =—1.850V 25°C | —0.960 - —0.810 \'
Vig=—0.700V, Vi =—1.825V 85°C | —0.890 - —0.700
Output Voltage
Vie=—1.890V, Viy=—0.890V —30°C —1.890 - —1.675
Vo Vie=—1.850V, Viy=—0.810V 25°C —1.850 - —1.650 v
Vie=—1.825V, Viy=—0.700V 85°C —1.825 - —1.615
Vina=—1.205V —30°C | —1.080 - -
Voua Vina=—1.105V 25°C —0.980 - - v
Output Threshold Vina=—1.035V 85°C | —0.910 - -
Voltage Viea=—1.500V —30°C - - —1.655
Vora ViLa=—1.475V 25°C - - —1.630 v
Viea=—1.440V 85°C - - —1.595
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HD10175

B AC CHARACTERISTICS (Vee=—3.2V, Vcc=+2.0V, Ta=—30~+85C)

Item Symbol Input Output Test Condition min typ max Unit
—30°C 1.0 — 3.6
teu 25°C 1.0 - 3.5 ns
85°C 1.0 - 3.6
Data Q
—30°C 1.0 - 3.6
teuL 25°C 1.0 - 3.5 ns
85°C 1.0 - 3.6
—-30°C 1.0 - 4.7
Propagation
teLn 25°C 1.0 - 4.3 ns
Delay Time
85°C 1.0 - 4.4
Clock Q
—30°C 1.0 — 4.7
teuL 25°C 1.0 - 4.3 ns
R.=500
85°C 1.0 - 4.4
—30°C 0.9 - 4.0
teuL Reset Q 25°C 1.0 - 3.9 ns
85°C 1.0 - 4.2
Setup Time tou 25°C — — 2.5 ns
D—C Q
Hold Time t 25°C — — 1.5 ns
-30°C 1.0 - 3.6
trin 25°C 1.1 — 3.5 ns
85°C 1.1 - 3.7
Rise/Fall Time Q
-30°C 1.0 — 3.6
traL 25°C 1.1 - 3.5 ns
85°C 1.1 - 3.7

HE SWITCHING TIME TEST CIRCUIT

Coax

Vear=Veez

j'()Jll
I

wd |
I

Oo—D.

o—D,

o—1D:

o—Ds

Input

in O0——{D,

o0—{Ce

o—{C:

O——Reset

98

Qf

Q|

Q|

Q|

Notes) 1. 505 termination to ground located in each
scope channel input. All input and output
Veu cables to the scope are equal lengths of 500
coaxial cable.
2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output
Coax pin.
3. Unused outputs connected to a 50X resistor to
ground.
DY 1. Reset
Clock
+0.31V
—° TPout
— Reset +1L1V
+0.31V
—0

Output

.||.._|

Vee

0.1

"
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HD10175

2. Data

+1.1V

50%

+0.31V

Output

4. Setup and Hold

+1.1V
Data 50% 50%
+0.31V
bt et th
+1.11V
Clock 50%
+0.31V

Out put

N

3. Clock

Output

Notes)

O HITACHI

+1.11V

+0.31V

+1L1v

+0.31V

50%

1. tg, is minimum time beforé the positive transi-
tion of the clock pulse that information must
be present at the data.

2. t, is the minimum time after the positive
transition of the clock pulse that information
must remain unchanged at the data.



HD10179

Look-Ahead Carry Block

The HD10179 is a high speed, low power, standard
ECL complex function that is designed to perform
the look-ahead carry function. This device can be
used with the HD10181 4-unit ALU directly, or
with the HD10180 dual arithmetic unit in any
computer, instrumentation or digital communica-
tion application requiring high speed arithmetic
operation on long words.

M PIN ARRANGEMENT

Ay
Vear| 1 IGchcz
G| 2 Ge Pg| 15 | Pg
C.”I 3 ——]Cuss Py 14 | Po

G.l 4 —G, P.V——J ISIP.
Gnl § —G, Paf——]

12| Ps

EBLOCK DIAGRAM

i

Ca+a

=
O

Gs O m
L/
P, 0.
= >
= -
._‘q'_/
Gio ; Do-
L7
P,
GO

Py —
cevs[e—ewn c—11]c. ’
o E o g P _—1_0:' P
wly] e
(Top View)
W DC CHARACTERISTICS (Ver=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 58 72 mA
Go, Gi, Cn - - 270
Gz, Gs - - 225
Lin Vie=—0.810V P, Py 25°C - - 440 KA
Input Current S — — -
Po - - 355
In ViL=—1.850V 25°C 0.5 - - MA
Vig=—0.890V or V, =—1.890V —30°C | —1.060 - —0.890
Vou Vig=—0.810V or V;.,=—1.850V 25°C | —0.960 hd —0.810 \'
Viu=—0.700V or V; =—1.825V 85°C | —0.890 - —0.700
Output Voltage Vie=—1.890V or Viy=—0.890V —30°C | —1.890 - —1.675
Voo Vii=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 A
Vie=—1.825V or Viy=—0.700V 85°C —1.825 - —1.615
Viga=—1.205V or Vi4=—1.500V —30°C | —1.080 bt —
Voua Vina=—1.105V or Viia=—1.475V 25°C | —0.980 - - \Y
Output Threshold Vina=—1.035V or Via=—1.440V 85°C | —0.910 - -
Voltage Viea=—1.500V or Viya=—1.205V —30°C — - —1.655
Vora Viea=—1.475V or Viysa=—1.105V 25°C - - —1.630 A
Viea=—1.440V or Viys=—1.035V 85°C — - —1.595
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HD10179

B AC CHARACTERISTICS (V= —3.2V, Vcc=+2.0V, Ta=25C)

Item Symbol Input Output Test Condition min typ max Unit
teen 1.0 - 5.5
G’ Cn +4
trnL 1.0 - 5.5
teLu 1.0 ot 5.5
Cn Ch+2
tene 1.0 - 5.5
Propagation teLw 1.0 - 5.5
G, Ge R.=500 ns
Delay Time teue 1.0 - 5.5
terw 1.0 - 5.5
P, Ca+z
teuL 1.0 d 5.5
tren 1.0 - 3.5
Pl PG
teue . 1.0 d 3.5
Rise Time tron 1.1 - 3.5 ns
Cn Cos2
Fall Time traL 1.1 et 3.5 ns

E SWITCHING TIME TEST CIRCUIT

Via Veer=Vee
]
25u "[_ —%O.ly Coax

- . +11v
= - . o /
B Car e i o
o—P, __j
o—1p,  Cen[TC Opg, "

o—1P: Case—0

o—P, Veur
o—]G. Ggp—o

o0—{G, P—o

o—c.

Notes) 1. 5052 termination to ground located in each
C: scope channel input. All input and output
cables to the scope are equal lengths of 5092

coaxial cable. .
l 2. Wire length should be <6.35mm (1/4 inch)

0.1 from TPin to input pin and TPout to output
pin. X
3. Unused outputs connected to a 505 resistor to
ground.

Vee
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HD10180

Dual 2-bit Adders/Subtractors

The HD10180 is a high speed, low power, general-
purpose adder/subtractor. Inputs for each adder
are Carry-in, operand A, and operand B; outputs

HPIN ARRANGEMENT

are Sum, Sum, and Carry-out. The common Select
inputs serve as a control line to invert A for
subtract, and a control line to invert B.

B FUNCTION SELECT TABLE

— /" ] Sela Sels Function
) 16 | Vi
L] : 1] e H H S=A+B
s.[2 . SEER H L S-A-B
CnoulE'—— Coout Sy 14 [s, L H S=B-—-A
CoinE——Coin Ciout}— 13 | Ciout L L §S=0-A-B
Ao E——m. Cimp— 12 {Cimn
s || s
sz it rEsaer{e]s
Veg E: zl Selg
(Top View)
H FUNCTION TABLE
Functio Inputs Outputs Functi Inputs Outputs
unction unction
Sels | Sels | Ao Bo Cin So S | Cout Sela | Sels | Ao Bo Cin So So | Cout
H H L L L L H L L H L L L H L L
H H L L H H L L L H L L H L H H
H H L H L H L L L H L H L L H H
ADD H H L H H L H H L H L H H H L H
H H H L L H L L L H H L L L H L
H H H L H L H H L H H | L H H L L
H H H H L L H H L H H H L H L L
H H H H H H L H REVERSE L H H H H L H H
H L L L L H L L SUBTRACT| L L L L L L H H
H L L L H L H H L L L L H H L H
H L L H L L H L L L L H L H L L
SUBTRACT H L L H H H L L L L L H H L H H
H L H L L L H H L L H L L H L L
H L H L H H L H L L H L H L H H
H L H H L H L L L L H H L L H L
H ‘L H H H L H H L L H H H H L L
HEBLOCK DIAGRAM
Sely s
AT s
) 2 .
[/
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B DC CHARACTERISTICS (Viz=—5.2V, Ta=—30~+857C)

HD10180

Item Symbol Test Condition min typ max Unit
Supply Current Ice 25°C — 70 86 mA
Cin - - 370
Input Current Iin Viu=—0.810V A, B 25°C —_ — 220 MA
Sela, Sels — — 290
In Vie=—1.850V 25°C 0.5 - - KA
Vie=—0.890V or Vi .=—1.890V —30C | —1.060 - —0.890
Von Viu=—0.810V or Vi =—1.850V 25°C | —0.960 - —0.810 %
Output Voltage Viu==0.700V or Vi.=—1.825V 85°C | —0.890 - —0.700
Vii=—1.890V or Viy=—0.890V —30°C | —1.890 - —~1.675
Vo Vii=—1.850V or Viy=—0.810V 25°C | —1.850 - —1.650 v
Vii=—1.825V or Vix=—0.700V 85°C | —1.825 - ~1.615
Viua=-—1.205V or Via=—1.500V —30°C | —1.080 - -
Voua | Vina=—1.105V or Viia=—1.475V 25°C | —0.980 — - %
Output Threshold Vina=—1.035V or Viia=—1.440V 85°C | —0.910 - -
Voltage Viia=—1.500V or Vius=—1.205V --30°C — - —1.655
Vors | Viea=—1.475V or Viya=—1.105V 25°C — - —1.630 A
Viia=—1.440V or Vius=—1.035V 85°C — - —1.595
M AC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)
» Item Symbol ' Input Output Test Condition ] min typ max, .Unit
T -30°C 1.3 - 5.8
Ao So 25°C 1.3 - 5.4
85°C 1.1 — 5.8
Operand —30C | 1.3 - 5.8
Bo So 25°C 1.3 - 5.4
85°C 1.1 — 5.8
2 ~30C | 1.0 - 3.4
=
= Cin So 25°C 1.0 - 3.3
2 . 85°C 0.9 - 3.6
5 Cin ::L’: —30°C 1.0 - 3.4 "
) Cin Cout 25°C 1.0 — 3.3
s R/ =500 85°C 0.9 — 3.6
. —30°C 1.3 — 5.8
Sela So 25°C 1.3 - 5.4
85°C 1.1 - 5.8
Select —30C | 13 - 5.8
Sels So 25°C 1.3 - 5.4
85°C 1.1 — 5.8
-30°C 1.0 — 3.8
Rise Time triw 25°C 1.1 — 3.7 ns
85°C 1.1 - 3.9
Ao So —30°C 1.0 — 3.8
Fall Time tTHL 25°C 1.1 — 3.7 ns
85°C 1.1 — 3.9
G HITACHI 103



HD10180

HE SWITCHING TIME TEST CIRCUIT

Vear=Veee

Via Veu

* _Iron.l”
Coax — = Coax
O——{Sely Sof—>0
O———{Selpg
S f—o0
O—— A,
B Coout p—0
o
Input
TPin 0— Coin s, TPout
o—A:
§,f—o
o0—{B,
O——{ Ciin Ciout [0
Unit
C:F I 0.1z
Vee
+111V

TPin 7J
+0.31V

TPout

TPout

Notes) 1. 509 termination to ground located in each
scope channel input. All input and output
cables to the scope are equal lengths of 509
coaxial cable.
2. Wire length should be <6.35mm (1/4 inch)
from TPin to input pin and TPout to output pin.
3. Unused outputs connected to a 5052 resistor to
ground.
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HD10181

4-bit Arithmetic Logic Unit/Function Generator

The HD10181 is a high-speed arithmetic logic unit
capable of performing 16 logic operations and 16
arithmetic operations on two four-bit words. Full
internal carry is incorporated for ripple through
operation. Arithmetic logic operations are selected
by applying the appropriate binary word to the
select inputs (SO through S3) as indicated in the

HEPIN ARRANGEMENT

Vcan ~ EVccz
F.E Fo M 23| m
r[5] F, c z)c.
CGE Ge Ao 21| Ao

cenaf5] e B, 20] 8o
F[6] F, B, [19] 8,
7] F. A 18] A,

ro[ 3] Pe s, 17]'s.

B[] By A %A,

A.E A, S, E S:

8.[11 B, 5, S (14]s.
vee[iz s,

(Top View)

HFUNCTION TABLE
1. Positive Logic

table of arithmetic/logic functions. Group carry
propagate(Pg) and carry generate (Gg) are
provided to allow fast operations on very long
words using a second order look-ahead. The
internal carry is enabled by applying a low level
voltage to the mode control input (M).

Il FUNCTIONS OF PIN NUMBER

Pin No. Function
As, Az, A, Ao Word A Inputs
B;, B:. Bi, Bo Word B Inputs
Si, S2, Si, So Function- Select Inputs
C. Ripple-Carry Input
M Mode Control Input
Fi, Fo, Fo, Fo Function Outputs
Pe Carry Propagate Output
Caie Ripple-Carry Output
G Carry-Generate Output

2. Negative Logic

Function Logic Function Arithmetic Operation Function Logic Function Arithmetic Operation

Select (M="H") (M="L", Cn="L") Select (M="H") (M=“L", Cn="H")
Si|S:[Si|Se F F Si| S| S:i|Se F F
L|L|L|{L|F=A F=A+0 L|L}L|L|F=4 F=A—-1
L|L|{L|H| F=A+B | F=A+(A-B) L|{L|L|H|F=AFB | F=A+(A+B)
L|L|H|L|F=A+B | F=A+(A-B) L|L|H|L]|F=A-B | F=A+(A+B)
L|L|H|H| F="H" F=AXx2 L|{L|{H|H]|F="L" F=AX2
L/H|L|L}F=A-B| F=(A+B)+0 L|H|L|L]F=A-B|F=(A-B)—-1
L|u|L|H|F-B F=(A+B)+(A - B) L|H|L|H|F=B F=(A-B)+(A+B)
L|H|H|L| F=A@B | F=A+B L|H|H|L|F=A®B | F=A+B
L|H|H|H| F=A+B [ F=A+(A+B) L|H|H|H|F=A-B|F=A+(A-B)
H|{L|L|L|{F=A-B| F=(A+B)+0 H|L|L|L]|F=A+B | F=(A-B)-0
H|{L|L|{H|F=A&B | F=A—-B—1 H|(L|L|H|F=A®B | F=A-B-1
H|{L|H|L| F=B F=(A+B)+(A-B) H|{L|H|L)F=B F=(A-B)+(A+B)
H{L|H|H| F=A+B | F=(A+B)+A H{L|H|H|F=A-B | F=(A-B)+A
H{H|L|L| F="L" =—1 (two's complement) H|{H|L|L] F="H" F=—1(two's complement)
H|H|L|H|F=A-B|F=(A-B)-1 H{H|L|H| F=A+B | F=(A+B)+0
H{H|{H|L|F=A-B| F=(A-B)-1 H|{H|H|L|F=A+B | F=(A+B)+0
H{H|H|H| F=A F=A-1 H|{H|H|H| F=A F=A+0
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HD10181

B BLOCK DIAGRAM
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B DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85°C)

HD10181

Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - - 145 mA
Bo, Bi, B:, B: - - 245
Ao, Ay, Az, As — - 220
Iy Viu=—0.810V S;, M 25°C - - 200 KA
Input Current
So, Si, S: - - 265
C. — - 290
I Vii=—1.850V 25°C 0.5 - — KA
Viu=—0.890V, V,.=—1.890V —30°C —1.060 - —0.890
Vou Vig=—0.810V, V,.=—1.850V 25°C —0.960 - —0.810 \
Output Voltage Viu=—0.700V, V;.=—1.825V 85°C | —0.890 - —0.700
Vie=—0.890V, V,.=—1.890V —30°C | —2.000 - —1.675
Vo Viy=—0.810V, V,.=—1.850V 25°C —1.990 — —1.650 A%
Viu=—0.700V, V;1=—1.825V 85°C —1.920 - —1.615
Vina=—1.205V, V;La=—1.500V —30°C —1.080 - —
Vona Viba=—1.105V, Vi 4a=—1.475V 25°C —0.980 o - \Y%
Output Threshold Vina=—1.035V, V,ia=—1.440V 85°C —0.910 - —
Voltage Vina=—1.205V, V;,=—1.500V —-30°C — - —1.655
Vora Viba=—1.105V, V,14=—1.475V 25°C - - —1.630 \
Vina=—1.035V, V,;.a=—1.440V 85°C - el —1.595
B AC CHARACTERISTICS (Vee=—3.2V, Vcc=+2.0V, Ta= —30~+85°C, R.=50Q)
Item Symbol Input Output High level input* Ta min typ max Unit
—30°C 1.0 - 5.1
teLn 25°C 1.1 3.1 5.0
Propagation 85C 1.1 = 5.4
Delay Time —30°C 1.0 - 5.1
teur 25°C 1.1 3.1 5.0
85°C 1.1 - 5.4
C. Cave Ao, Ay, Az, As T30 T0 — 32
Rise Time triw 25°C 1.0 2.0 3.0
85°C 1.0 - 3.2
—30°C 1.0 — 3.2
Fall Time truL 25°C 1.0 2.0 3.0
85°C 1.0 - 3.2
—30C | 17 — 7.2 ne
tprn 25°C 2.0 4.5 7.0
Propagation 85°C 2.0 — 7.5
Delay Time —30°C 1.7 - 7.2
tenL 25°C 2.0 4.5 7.0
85°C 2.0 - 7.5
e B Ao -30C | 1.3 — 5.3
Rise Time trin 25°C 1.5 3.0 5.0
85°C 1.5 — 5.3
—30°C 1.3 — 5.3
Fall Time traL 25°C 1.5 3.0 5.0
85°C 1.5 - 5.3

(to be continued)
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HD10181

B AC CHARACTERISTICS (Vee=—3.2V, Vcc=+2.0V, Ta= —30~+85C, R.=50Q)

Item Symbol Input Output High level input * Ta min typ max Unit
' -30°C 2.6 - 10.4
teLn 25°C 3.0 6.5 10.0
Propagation 85°C 3.0 — 10.8
Delay Time —30°C 2.6 - 10.4
tene 25°C 3.0 6.5 10.0
85°C 3.0 - 10.8

A F. —_

—30°C 1.3 d 5.4
Rise Time trin 25°C 1.5 3.0 5.0
85°C 1.5 - 5.3
—30°C 1.3 - 5.4
Fall Time true 25°C 1.5 3.0 5.0
85°C 1.5 - 5.3
—-30°C 1.6 - 7.0
tein 25°C 2.0 5.0 6.5
Propagation 85°C 2.0 - 7.0
Delay Time —30°C 1.6 - 7.0
teui 25°C 2.0 5.0 6.5
85°C 2.0 - 7.0
A Pe So. 81 ~30C | 0.8 - 3.7
Rise Time triw 25°C 1.1 2.0 3.5
85°C 1.1 - 3.8
—30°C 0.8 - 3.7
Fall Time trae 25°C 1.1 2.0 3.5
85°C 1.1 - 3.8

—30C | 1.1 - 74 | ™
(137 25°C 2.0 4.5 7.0
Propagation 85°C 1.3 - 7.7
Delay Time -30°C 1.1 -— 7.4
teus 25°C 2.0 4.5 7.0
A Go As, Az, A C, sc | 18 — 7.7
-30°C 1.2 - 5.1
Rise Time tren 25°C 1.5 4.0 5.0
85°C 1.2 - 5.3
-30°C 1.2 - 5.1
Fall Time true 25°C 1.5 4.0 5.0
85°'C 1.2 - 5.3
-30°C 1.7 - 7.3
teLn 25°C 2.0 5.0 7.0
Propagation 85'C 2.0 - 7.8
Delay Time —30'C 1.7 - 7.3
teu 25°C 2.0 5.0 7.0
85°C 2.0 - 7.8
A, Case Ao, Az, As, C, 300 10 — 31
Rise Time tren 25°C 1.0 2.0 3.0
85°C 1.0 - 3.2
-30°C 1.0 - 3.1
Fall Time true 25°C 1.0 2.0 3.0
85°C 1.0 - 3.2
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B AC CHARACTERISTICS (Vee=—3.2V,

Vee=+2.0V, Ta=—30~+85C, R.=500)

HD10181

Item Symbol Input Output High level input* Ta min typ max Unit
Propagation ~30°C 2.7 - 11.3
. teLn 25°C 3.0 8.0 11.0
Deley Time 85°C | 3.0 - 11.9
—30°C 1.2 - 5.3
Rise Time trin B, F. S;, C. 25°C 1.5 3.5 5.0
85°C 1.5 - 5.3
~30°C 1.2 - 5.3
Fall Time tru 25°C 1.5 3.5 5.0
85°C 1.5 - 5.3
—30°C 1.6 - 7.7
teLn 25°C 2.0 6.0 7.5
Propagation 85°C 2.0 — 8.0
Delay Time -30°C 1.6 — 7.7
teur 25°C 2.0 6.0 7.5
85°C 2.0 - 8.0
B Pe So. S —-30C | 1.0 — 3.6
Rise Time trin 25°C 1.1 2.0 3.5
85°C 1.1 - 3.9
—30°C 1.0 - 3.6
Fall Time true 25°C 1.1 2.0 3.5
85°C 1.1 - 3.9
—30°C 1.7 - 8.2

teLy 25°C 2.0 6.0 8.0 ns
Propagation 85°C 2.0 - 8.6
Delay Time —30°C 1.7 - 8.2
tene 25°C 2.0 6.0 8.0
85°C 2.0 - 8.6
B Ge Ss. G —-30C | 1.4 — 5.2
Rise Time triw 25°C 1.5 3.0 5.0
85°C 1.2 — 5.4
—30°C 1.4 - 5.2
Fall Time truL 25°C 1.5 3.0 5.0
85°C 1.2 - 5.4
—30°C 1.8 - 8.2
teLn 25°C 2.0 6.0 8.0
Propagation 85°C 2.0 - 8.7
Delay Time —30°C 1.8 — 8.2
tewe 25°C 2.0 6.0 8.0
85°C 2.0 - 8.7
Bl Cu-.-l SS. c- _30.(: 0.9 _ 3.1
Rise Time triw 25°C 1.0 2.0 3.0
85°C 1.0 - 3.2
—30°C 0.9 - 3.1
Fall Time truL 25°C 1.0 2.0 3.0
85°C 1.0 — 3.2
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HD10181

M AC CHARACTERISTICS (V:ie=—3.2V, Vcc=42.0V, Ta= —30~+85°C, R.=500Q)

Item Symbol Input Output High level input* Ta min typ max Unit
—-30°C 2.4 - 10.3
teLn 25°C 3.0 6.5 10.0
Propagation 85°C 3.0 — 10.8
Delay Time —30C | 2.4 — 10.3
tene 25°C 3.0 6.5 10.0
85°C 3.0 - 10.8
M B - —30C | 1.1 — 5.1
Rise Time tron 25°C 1.5 4.0 5.0
85°C 1.5 bl 5.3
-30°C 1.1 - 5.1
Fall Time true 25°C 1.5 4.0 5.0
85°C 1.5 - 5.3
—30°C 2.5 - 10.7
tein 25°C 3.0 6.5 10.0
Propagation 85°C 3.0 - 10.8
Delay Time —-30°C 2.5 — 10.7
tei 25°C 3.0 6.5 10.0
85°C 3.0 - 10.8
Sl Fl AI, Bl _ao‘c ].0 _ 5.‘
Rise Time trim 25°C 1.5 3.0 5.0
85°C 1.5 - 5.4
—-30°C 1.0 - 5.4
Fall Time true 25°C 1.5 3.0 5.0
85°C 1.5 - 5.4

—30C | 1.7 - 83 |
teLn 25°C 2.0 6.0 8.0
Propagation 85°C 2.0 —_ 8.4
Delay Time —30°C 1.7 - 8.3
tene 25°C 2.0 6.0 8.0
s, Pe As. B 85°C 2.0 - 8.4
—30°C 0.8 - 5.1
Rise Time trin 25°C 1.1 3.0 5.0
85°C 1.1 - 5.2
-30°C 0.8 - 5.1
Fall Time truy 25°C 1.1 3.0 5.0
85°C 1.1 - 5.2
-30°C 1.6 - 9.3
teun 25°C 2.0 6.0 9.0
Propagation 85°C 2.0 - 9.9
Delay Time -30°C 1.6 - 9.3
teue 25°C 2.0 6.0 9.0
85°C 2.0 - 9.9
S, Crse As, Bs —30C 0.9 — 53
Rise Time triw 25°C 1.1 3.0 5.0
85°C 1.0 - 5.2
—30°C 0.9 - 5.3
Fall Time traL 25°C 1.1 3.0 5.0
85°C 1.0 - 5.2
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HD10181

B AC CHARACTERISTICS (Ver=—3.2V, Vcc=+2.0V, Ta=—30~+85°C, R.=500)

Item Symbol Input Output High level input* Ta min typ max Unit
—30°C 1.5 - 9.6
ton 25°C 2.0 6.0 9.0
Propagation 85°C 1.9 — 9.7
Delay Time -30°C 1.5 - 9.6
teue 25°C 2.0 6.0 9.0
85°C 1.9 - 9.7
S G A;, B
’ ¢ e —30C | 0.8 - 62 |
Rise Time trin 25°C 0.8 3.0 6.0
85°C 0.8 — 6.5
—-30°C 0.8 - 6.2
Fall Time truL 25°C 0.8 3.0 6.0
85°C 0.8 - 6.5
Note) % : Other inputs are open, or connected to +0.31V.
B SWITCHING TIME TEST CIRCUIT
Vie Vea = Ve Veu +1.11V
I »  As X
Cox 25,,1_[ Io‘ I Coax +0.31V
—  tPun
Lo— Vour
o—x, S¢ S DR T
o—1s. Ff—o
O~—A, F\p—o0
o5 Fi—o
o—A,
o @t—e T Mo o Ve
o—1, Gef—o
o—Ja, Pef—o
o—c. Catif—0
M Notes) 1. 500 termination to ground located in each scope

channel input. All input and output cables to the
scope are equal lengths of 5002 coaxial cable.

2. Wire length should be <6.36mm (1/4 inch) from TPin
to input pin and TPout to output pin.

3. Unused outputs connected to a 500 resistor to
ground.

I 0.1u
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HD10209

Dual 4-5-input OR/NOR Gates

HPIN ARRANGEMENT

ECIRCUIT SCHEMATIC

V(’('\E__U_— e 1Y 1Y Vctf li‘ccz 2Y 2Y
v [2] [15] 2v 11
17[3] [14] 27 g 3 2
1[4] [13] 26
183 12] 20 1A0—W2 z S} r—o2A
ic[s] 11]2¢ 1B ] T 2B
w[7] [10] 26 1 2
VEI-,’[E 9|24 L ('y e | 2E
(Top View) 3 f j: z %é !-.[ Sé % 3 ‘ii 2 3: 3
Vee
B DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85°C)
Item Symbol Test Condition min typ max Unit
Supply Current Iegg 25°C — 11 14 mA
LIin Vie=—0.810V — — 265 KA
Input Current 25°C
I Vii=-—1.850V 0.5 - - HA
Vig=—0.890V or V,.=—1.890V —30°C —1.060 - —0.890
Vou Vig=—0.810V or V,,=—1.850V 25°C | —0.960 - —0.810 \'
Output Voltage Vig=—0.700V or V, . =—1.825V 85°C | —0.890 - —0.700
Vii=—1.890V or V;y=—0.890V —-30°C | —1.890- - —1.675
Vor Vii=—1.850V or V;y=-0.810V 25°C | —1.850 - —1.650 \'s
Vii=—1.825V or V;y=—0.700V 85°C | —1.825 - —1.615
Vina=—1.205V or Viia=—1.500V —30°C | —1.080 - -
Vona Vina=—1.105V or V;.,=—1.475V 25°C | —0.980 —- — A
Output Threshold Vina=—1.035V or V,; x=—1.440V 85°C —0.910 - —
Voltage Viea=—1.500V or Viua=—1.205V —30°C - - —1.655
Vora Viea=—1.475V or Viysa=—1.105V 25°C - - —1.630 \'
Viea=—1.440V or V,ys=—1.035V 85°C - - —1.595
BMAC CHARACTERISTICS (Vee=—3.2V, Vecc=+2.0V, Ta=25C)
o Item Symbol Test Condition min typ max Unit
Propagation Delay Time trun 9.9 _ 1.55
7773 RL=500 0.95 - 1.55 s
Rise/Fall Time run 0.0 _ 250
truL 0.90 - 2.50

Note)
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Please refer to test circuit and waveform of common item.

@ HITACHI



HD10210

Dual 3-input 3-output OR Gates

HEPIN ARRANGEMENT

HECIRCUIT SCHEMATIC

U
Veer E 16 {Veer X?X 1Yy 1z Veea 2X 2Y 22
1X E 151 Veer Veero- L L‘ J —o Veer
= B it K
¥o o
1A 0— ’K —o02A
14 [: j 2X ’
1B MW\ AWy ©02B
18 S Ic W 02C
1C 10]2B
Vn 32A $ L3 s & &
32 233
(Top View)
BMDC CHARACTERISTICS (Ver=—5.2V, Ta=—30~-+85°C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 30 38 mA
In Vig=—0.810V - - 410 KA
Input Current 25°C
I Vie=~—1.850V 0.5 - - KA
Vig=—0.890V or V,; =—1.890V —-30°C | —1.060 - —0.890
Vow Vig=—0.810V or V,.=—1.850V 25°C | —0.960 - -0.810 v
Viu=—0.700V or V. =—1.825V 85'C | —0.890 - —0.700
Output Voltage
Vie=—1.890V or, Viy=—0.890V —30°C | —1.890 - —1.675
Vo Vie=—1.850V or Vy=—0.810V 26°C | —1.850 - —1.650 v
Vie=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina==—1.205V or V,i4=—1,500V —-30°C | —1.080 - -
Voua Vina=—1.1058V or Viia=—1.475V 25°C | —0.980 - - A
Output Threshold Vina=—1.035V or V= —1.440V 85°C | —0.910 - -
Voltage Via==1.500V or Viya=—1.205V —-30°C - - —1.655
Vora Viea==—1.475V or Viysa=—1.105V 25°C - - —1.630 A
Viea=—1.440V or Viya=—1.036V 85°C - - —1.595
BMAC CHARACTERISTICS (Vez=—3.2V, Vcc=+2.0V, Ta=25°C)
Item Symbol Test Condition min typ max Unit
ten 0.95 1.5 2.5
Propagation Delay Time
tenL 0.95 1.5 2.5
; R.=500 0% s y ns
Rise/Fall Time Te . i .
true 0.90 1.5 2.5
Note) Please refer to test circuit and waveform.of common item.
G HITACHI 13



HD10211

Dual 3-input 3-output NOR Gates
HPIN ARRANGEMENT B CIRCUIT SCHEMATIC
U 1X 1Y 1Z Veee 2X 2Y 2Z
Vearf d EV(‘Cz T T
Veer Veer
1X| 2 EV{‘(‘I L L L £ 3 3 J J
1v[3 1422 NN
¥n ey W%_ﬁ ¥ % + —ooa
1A[5 122X ]

E :] 1B o- N~ ANV —o 2B
186 — [11]2c 1c W o2C
1c[7] 10]28 4

£33 £2¢
vee [ BE TE3 LT 232
(Top View)
Vee
B DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+857C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C — - 38 mA
Iy Viy=—0.810V - - 410 HA
Input Current 25°C
I Vie=—1.850V 0.5 - - KA
Vie=—1.890V or V,;y=—0.890V -30°C | —1.060 - —0.890
Vou Vie=—1.850V or V;y=—0.810V 25°C | —0.960 - —0.810 v
Vii=—1.825V or V;y=—0.700V 85°C | —0.890 - —0.700
Output Voltage
Vin=—0.890V or V,.=—1.890V —30°C | —1.890 - —1.675
Vou Viu=—0.810V or V,,=—1.850V 25°C —1.850 - —1.650 A%
Vig=—0.700V or V, =—1.825V 85°C —1.825 - —1.615
Viea=—1.500V or Vina=—1.205V —30°C | —1.080 - -
Vona Viea=—1.475V or Viya=—1.105V 25°C —0.980 — — A%
Output Threshold Viea=—1.440V or Viya=—1.035V 85°C | —0.910 - —
Voltage Vina=—1.205V or ViLa=—1.500V —30°C - - —1.655
Vora Viua=—1.105V or ViLa=—1.475V 25°C - - —1.630 \
Vina=—1.035V or Viea=—1.440V 85°C — - —1.595
B AC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=25°C)
Item Symbol Test Condition min typ max Unit
teLw 0.95 1.5 2.5
Propagation Delay Time
teut 0.95 1.5 2.5
R.=500 ns
trin 0.90 1.5 2.5
Rise/Fall Time
trae 0.90 1.5 2.5

Note)
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Please refer to test circuit and waveform of common item.
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HD10230

High Speed Dual D-type Latches

The HD10230 is a clocked dual D type latch. Each
latch may be clocked separately by holding the
common clock in the low state, and using the
clock enable inputs for the clocking function. If
the common clock is to be used to clock the latch,
the clock enable {CE) inputs must be in the low
state. In this mode, the enable inputs perform the
function of controlling the common clock{C). Any

change at the D input will be reflected at the
output while the clock is low. The outputs are
latched on the positive transition of the clock.
While the clock is in the high state, a change in the
information present at the data reset inputs do not
override the clock and D inputs. They are effective
only when either C or CE or both are high.

HPIN ARRANGEMENT HFUNCTION
D C Ce Qi
./
va E] Vea L L L L
Q.E 15 ], H L L H
Q)3 (—— 1|q, x L H Q.
X H L Q.
RESET1]| 4 %_Q‘:} E]RESETZ
T3 X H H Q.
SET1| 5 19 R Esm‘z
J X :Don't Care
CE:E 1| Cg,
D‘E 10 D,
[ ol
(Top View)
B DC CHARACTERISTICS (Vie=—5.2V, Ta=—30~+85°C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - — 41 mA
Ce - - 255
i Vie=—0.810V ¢ 25°C - - 310 A
Input Current
Other inputs — — 355
'm Vii=~—1.850V 25°C 0.5 — - KA
Viu=—0.890V or V,.=—1.890V ~30°C | —1.060 - —0.890
Vou Viy=—0.810V or V,.,=—1.850V 25°C | —0.960 — —0.810 \'
Viu=—0.700V or V,,=—1.825V 85°C | —0.890 — —0.700
Output Voltage
Vii=—1.890V or Viy=—0.890V —30°C | —1.890 - —1.675
Vo Vie=—1.850V or V;y=—0.810V 25°C —1.850 - —1.650 A
Vie=—1.825V or Viy=—0.700V 85°C | —1.825 - —1.615
Vina=—1.205V or ViLa=—1.500V —30°C | —1.080 — -
Voua Visa=—1.106V or Vi 4=—1.475V 25°C | —0.980 - - \
Output Threshold Vina=—1.035V or Vi4=—1.440V 85°C | —0.910 - -
Voltage Viea=—1.500V or Viya=—1.205V —30°C - - —1.655
Vora Viea=—1.475V or Viya=—1.105V 25°C - - —1.630 \'
Viea=—1.440V or Viya=—1.035V 85°C - — —1.595
@ HITACHI 1s



HD10230

B AC CHARACTERISTICS (Vee=—3.2V, Vcc=+2.0V, Ta=25C)

Item Symbol Input Output Test Condition min typ max Unit
teLy - — — - 1.2 2.0
C, Ce Q, Q
tene - 1.2 2.0
Propagation teLn — - 1.0 1.8
D Q, Q ns
Delay Time teue - 1.0 1.8
teLn — R.=50Q, - 1.2 2.0
S, R Q, Q
teue C.=3.5pF — 1.2 2.0
Rise/Fall trin — 1.5 2.5
- Q, Q ns
Time true - 1.5 2.5
Setup Time s _ — — - 2.0 ns
C—D Q. Q
Hold Time t - - 1.0 ns
HSWITCHING TIME TEST CIRCUIT
Vee +1.11V
I_T oo /.
+0.31V
25u _"LO.lu
I I
Vin ¢ w g 8 Vour +1.11V
———-] R \ A#50%
c 3 - Conx . +0.31V
oax [3 +
- D Q : 1.11V
TPin 8 = 50%
Clock 3 Cr 3
g Ci TPout +0.31V
Input g I g i~ ITLH tTHL
A i AB80% I‘-
b R Q l ;Fl zggs% m
L ’ —_—l Unit C:F —‘J!PLHL— - tPHL =
/ IO.I;: -t
’ Notes) 1. 500 termination to ground located in each
Vin Ve scope channel input. All input and output
cables to the scope and equal lengths of 509
coaxial cable.
2. Wire length should be <6.35mm (1/4 inch)
111V from TPin to input pin and TPout to output
: pin.

Y 3. tgy is the minimum time before the positive
+0.31V transition of the clock pulse that information
+1.11V must be present at the data.

D 4, tn is the minimum time after the positive
+0.31V transition of the clock pulse that information

must remain unchanged at the da(}a. (
5. Input Pulse; ty| y=tTH=1.520.2ns (20% to

Q 80%).
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HD10231

High Speed Dual D-type Master-Slave Flip Flops

The HD10231 is a dual master-slave type D
flip-flop. Asynchronous Set(S) and Reset(R) over-
ride Clock (Cc) and Clock Enable {CE) inputs.
Each flip-flop may be clocked separately by
holding the common clock in the low state and
using the enable inputs for the clocking function.
If the common clock is to be used to clock the
flip-flop, the Clock Enable inputs must be in the

EPIN ARRANGEMENT

low state. In this case, the enable inputs perform
the function of controlling the common clock.
The output states of the flip-flop change on the
positive transition of the clock. A change in the
information present at the data(D) input will not
affect the output information at any other time
due to master-siave construction.

HEFUNCTION TABLE

®R-S
./
reall] s]vee = [ 5 [ oo ] oo
e E E Q& L L Q. Q.
a5 —u]a, L H H L
RESETlE RQ 13 | RESET2 H L L H
I H H X
Q
SETlEﬁ R 12 | SET2
_] X : Don't Care
Ce E 11 fCg;
D‘E ol ®CLOCK
C D Q 1. X Don’t Care
V"E ZICC rrl 2. C -Ce+Ce
L X Q. 3. t :transition from low
(Top View) t L L to hieh
t H H
M DC CHARACTERISTICS (Vee=—5.2V, Ta=—30~+85C)
Item Symbol Test Condition min typ max Unit
Supply Current Iee 25°C - 52 65 mA
D, C:¢ - - 220
Lin Viu=—0.810V Cc 25°C - - 290 BA
Input Current
S, R - - 410
I Vii=—1.850V 25°C 0.5 - - KA
Viu=—0.890V or V, =—1.890V —30°C | —1.060 - —0.890
Vou Vig=—0.810V or V. =—1.850V 25°C | —0.960 — —0.810 \'
Vig=—0.700V or V, = —1.825V 85°C | —0.890 - —0.700
Output Voltage
Vie=—1.890V or Viy=—0.890V —-30°C | —1.890 - —1.675
Vor Vii=—1.850V or V,;y=—0.810V 25°C —1.850 - —1.650 A%
Vie=—1.825V or V;y=—0.700V 85°C —1.825 - —1.615
Vina=--1.205V or Vipa=—1.500V —30°C —1.080 - -
Vona Viwa=—1.105V or V,s=—1.475V 25°C | —0.980 - - \'
Output Threshold Viga=—1.035V or Viia=—1.440V 85°C | —0.910 - -
Voltage Viea=—1.500V or Viya=—1.205V —30°C - - —1.655
Vora Viea=—1.475V or Viya=—1.105V 25°C - - —1.630 v
Viea=—1.440V or Viya=—1.035V 85°C — - —1.595
G HITACHI 17



HD10231

B AC CHARACTERISTICS (Vee=—3.2V, Vec=+2.0V, Ta=—30~+85C)

Item Symbol Input Output Test Condition min typ max Unit
—30°C 1.4 — 3.4
trin 25°C 1.5 — 3.3
— = _ 85°C 1.5 — 3.7
C, Ce Q, Q
—30°C 1.4 - 3.4
tewe 25°C 1.5 — 3.3
85°C 1.5 — 3.7
-30°C 1.0 — 3.4
tein 25°C 1.1 — 3.3
Propagation _ 85°C 1.1 - 3.7
S Q Q ns
Delay Time -30°C 1.0 — 3.4
teut 25°C 1.1 — 3.3
85°C 1.1 - 3.7
—30°C 1.0 — 3.4
teLn 25°C 1.1 — 3.3
R.=50Q,
— 85°C 1.1 — 3.7
R Q Q
-30°C 1.0 — 3.4
tput 25°C 1.1 — 3.3
85°C 1.1 — 3.7
~30°C 0.9 — 3.3
Rise Time tiiy 25°C 1.0 — 3.1 ns
— 85°C 1.0 — 3.5
Q Q
—30°C 0.9 - 3.3
Fall Time true 25°C 1.0 — 3.1 ns
85°C 1.0 — 3.5
Setup Time [ — _ 25°C - - 1.0 ns
D—~C Q. Q
Hold Time th 25°C — — 0.75 ns
-30°C 200 — —
Max. Toggle
fros - - 25°C 200 250 - MHz
Frequency
85°C 200 - -
B TEST CIRCUIT OF AC CHARACTERISTICS
1. Toggle Frequency
V.. Veer = Ve Vou
254 0.1u
o 1L Cous
]
,C,."’.ﬁk @—Lvmc".. Q— Notes) 1. 50§ termination to ground located in each scope
" channel input. All input and output cables to the
¢ scope are equal lengths of 5082 coaxial ‘cable. .
b 3l 2. Wire length should be <6.35mm (1/4 inth) from TPin
R b to input pin and TPout to output pin.
— 50
=01
+ L
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HD10231

2. Switching Time

Ve
o
25 ﬁ 0.1
uI T u
I’ = B Vour
@
Coax :[:; S Coax
= 1% Q
S
Clack s —C TPout
Input TPin g _
w b QF—o
@ R
& 50
0.1
; M
Unit R:Q
Vig C:F
+1.11V
R \ 750%
+0.31V
+111V
§ #50% \
’ cilnn +0.31V
! tThL

80%

Q 50% i‘"’”"
tPHL = '.
i . ~
g NL50% P 80%
| 20%
-
ITHL ITLH
+1L1V
c 50% \
‘ +0.31V

+1.11V

t T
D 50%
Lo
+0.31V

Notes) 1. 502 termination to ground located in each scope
channel input. All input and output cables to the
scope are equal lengths of 5082 coaxial cable.

2. Wire length should be <6.35mm (1/4 inch) from TPin
to input pin and TPout to output pin.

3. tgy is the minimum time before the positive transition
of the clock pulse that information must be present at
the data.

4, tp, is the minimum time after the positive transition of
the clock pulse that information must remain un-
changed at data.

5. Input Pulse; t1_ 4=ty =1.5£0.2ns (20% to 80%).
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HD100K Series
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COMMON DC CHARACTERISTICS OF HD100K SERIES

B Vee=—4.5V, Vec= Vecca=GND, Ta=0to+85C

Item Symbol Test Condition min typ max Unit
Vou R.=50Q —1025 | — 955 | — 880 | mV
Output Voltage Vin= Vit max or Vin=ViL mn
Vo Vrr=-2.0V | —1810 | —1705 | —1620 | mV
Vonc RL=50Q —1035 — — mV
Output Threshold Voltage Vin= Vit mn or ViN=VIL max
Vorc Vrr=-2.0V — — —1610 mV
Vin —1165 — — 80| mV
Input Voltage
Vi —1810 — —1475 | mV
Input Low Current I Vin=ViL mn 0.50 — — KA
B Vee=—4.2V, Vec= Veca=GND, Ta=0 to+85C
Item Symbol Test Condition min typ max Unit
Vou RL=50Q —1025 | — 955 | — 880 mV
Output Voltage Vin= Vit max or VIN=ViL mn
VoL Vir=-2.0V | —1810 | —1705 | —1620 | mV
Vonc RL=50Q —1035 — — mV
Output Threshold Voltage Vin="Viti mn or VIN=ViL max
Vorc Vrr=-2.0V — — —1610 mV
Vin —1150 — — 880 mV
Input Voltage
Viu —1810 — —1475 | mV
Input Low Current I Vin="ViL mn 0.50 — — KA
W Vee=—4.8V, Vecc= Veca=GND, Ta=0 to +85C
Item Symbol Test Condition min typ max Unit
Vou RL=50Q —1025 | — 955 | — 880 | mV
Output Voltage Vin= Vit max or ViIN=VIL min
VoL Vrr=-2.0V | —1810 | —1705 | —1620 | mV
Vouc RL=50Q —1035 — — mV
Output Threshold Voltage Vin= Vit mn or VIN=ViL max
Vorc Vrr=-2.0V — — —1610 mV
Vin —1165 — — 880 | mV
Input Voltage
ViL —1810 — —1490 | mV
Input Low Current In. Vin=VIL mn 0.50 — — kA

Note)
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As for other items, refer to the DC characteristics of each device.
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HD10O101/F

Triple 5-input OR/NOR Gates

B PIN ARRANGEMENT HELOGIC DIAGRAM
® HD100101 ® HD100101F
oy Y aOm RO G a Y
Il ah i
ol [k Y - w o, i
v+ a[ v g ”:C' P ’
B3 16 B I A
wOs nlja o4 mgm g K
vee (6 19[]k s W
. A
V“:E ; :: B‘: S il ?5 ::_:
i oo HRUUTH :
o 15[ (Top View)
Vi [: 1 u[jo
a2 1[s
(Top View)

MDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vecc= Vecca=GND, Ta=0to +85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee All input open 18 26 38 mA
Input Current Iy Vin= Vit max — — 350 KA

Note)  As for other items, refer to the “Common DC characteristics”.

BMAC CHARACTERISTICS (Vie=—2.2to —2.8V, Vec= Veca=2.0V)

® HD100101
. 0C 25C 85C
Item Symbol Test Condition - - - Unit
min max min typ max | min max
tPLH
Propagation Delay Time L 0.45 | 1.15 | 0.50 | 0.75 | 1.15 | 0.50 | 1.20 ns
tpuL | See test circuit and
. . trn | waveforms
Transition Time ‘ 0.30 1.10 0.35 0.70 1.10 | 0.35 1.10 ns
THL
® HD100101F
. 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min | max min typ max | min max
tpLH
Propagation Delay Time X 0.45 0.90 0.45 0.75 0.90 | 0.45 1.05 ns
teuL | See test circuit and
trn | waveforms
Transition Time , 0.40 1.00 0.45 0.70 1.00 0.45 1.00 ns
THL

Notes)  The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD100102/F

Quintuple 2-input OR/NOR Gates

M PIN ARRANGEMENT

© HD100102
w1 s
{2 23] ] R
HAmE 2]
W[+ a[ ks
v[s 0[]
- vee [ [ Jc
veea[[]7 18[J vee
A 17 ke
i 16 ] A
v 15[ ]m
w[n uwa
[ 13w
(Top View)

HELOGIC DIAGRAM

©® HD100102F

ﬁ ﬁ C Vee ﬁ ﬁ
P | 4 23 2 2 2 1913 s
B2 [ Ja
s 18 w_Jn
O s sIw
s[5 W[V
e 789 1011 1213 "

|T-cl Yi u Veea Vs Ya

(Top View)

A
B

=3
n I 3
i = I i
i = B i
= )

—>-

Yi
Yz
Y
Y3
Ye

Ys

HDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Veca=GND, Ta=0to +85T)

Item Symbol Test Condition min typ max Unit
Supply Current It All input open 38 55 80 mA
Enable — — 300 uA
Input Current Iin ViN=ViH max -
All input except Enable — — 350 kA
Note)  As for other items, refer to the “Common DC Characteristics”.
BAC CHARACTERISTICS (Vee=—2.2to —2.8V, Vcc= Vcca=2.0V,)
® HD100102
0'C 25C 85C X
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
X 5 trLn Data—Output 0.50 | 1.20 | 0.50 | 0.75 | 1.25 | 0.50 | 1.30
Propagation Delay Time ns
tPHL See test circuit | Enable—Qutput | 0.90 | 2.00 | 0.90 | 1.50 | 2.00 | 0.95 | 2.00
. trin and waveform
Transition Time . 0.40 | 1.20 { 0.40 [ 0.70 [ 1.20 ( 0.40 | 1.10 | ns
THL
©® HD100102F
" 0C 25C 85C X
Item Symbol Test Condition - - - Unit
min | max { min | typ | max | min | max
X . trLH Data—Output 0.50 | 0.95 | 0.50 | 0.75 | 0.95 | 0.50 | 1.05
Propagation Delay Time ns
tPHL See test circuit | Enable—Output | 0.90 | 1.95 | 0.90 | 1.50 | 1.95 | 0.90 | 2.00
. ! truw | and waveform
Transition Time ; 0.451.10 ( 0.45 | 0.70 { 1.10 [ 0.45 | 1.05 | ns
THL
Note) the circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD100O107/F

Quintuple Exclusive-OR/NOR Gates

H PIN ARRANGEMENT

© HD100107
[ NN o
%2 3]s
v.[s 2[Ja
W] a[Jn
vw[]s 20[ JBs
vee []6 w[Ja
veea []7 18] ver
Al [ 8
v[e 18] &
v[Jw 15[ ]m
v.[n 14;|A|
w[he BJn
(Top View)

® HD100107F

B B A Ver B A
a1 1|2:I U D a D Qu:n.
EYY . i Ja
s []3 wl_Jwn
vs 4 w W
s uJv
PN —

Uiyl

Yo Yo Vec Veea Y3 Y

(Top View)

H LOGIC DIAGRAM

Bs
Ay

As

Al
By

LY
B

As

:

Bs

Ys
Y

-—-D-—v.
=) = ahi
=i =
==
- = a
o

BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vecc= Vcca=GND, Ta=0to +85C)

Item

Symbol Test Condition min typ max | Unit
Supply Current Iee All input open 46 66 96 mA
B, B2, B3, B4, Bs — - 250 uA
Input Current In Vin= Vit max
Ay, Az, A3, Ag, As — — 350 uA
Note)  As for other itema, refer to the “Common DC Characteristics”.
BAC CHARACTERISTICS (Vee=—2.2to —2.8V, Vec= Veca=2.0V)
® HD100107
0C 25C 85C
Item Symbol Test Condition - - - Unlt
min | max | min | typ | max | min | max
; An input—>Ys, Yo 0.55|1.70 [ 0.55 | 1.10 | 1.70 | 0.55 | 1.70
PLH —
Propagation Delay Time ; B. input—Ys, Ya 0.55|1.60 | 0.55 | 0.90 | 1.60 | 0.55 | 1.60 | ns
P
" | See test circuit | Data—Yo 1.00 | 2.65 | 1.10 | 1.85 | 2.65 | 1.10 | 2.65
trin and waveform
Transition Time ; 0.40 | 1.20 | 0.40 | 0.70 ( 1.20 | 0.40 | 1.20 | ns
THL
® HD100107F
. (o 25C 85C X
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
; As input—Ya, Yo 0.55|1.55 [ 0.55 | 1.10 | 1.55 | 0.55 | 1.65
PLH —
Propagation Delay Time L Bn input—Ya, Yo 0.551.20 | 0.55|0.90 | 1.20 | 0.55 | 1.30 | ns
tPHL See test circuit
Data—Yo 1.05 [ 2.55 | 1.15 | 1.85 | 2.55 [ 1.15 | 2.55
; and waveform
Transition Time t"" 0.451.20 | 0.45 | 0.70 | 1.20 | 0.45 | 1.20 | ns
THL )
Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD100112/F

Quadruple Drivers

HPIN ARRANGEMENT

o HD100112 o HD100112F
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ELOGIC DIAGRAM

BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Vecca=GND, Ta=0to +85C)

Item

Symbol Test Condition min typ max | Unit
Supply Current Iee All input open 51 73 106 mA
E — — 450 kA
Input Current I Vin= VIH max -
All input except E — — 550 uA
Note)  As for other items, refer to the "Common DC Characteristics”.
BAC CHARACTERISTICS (Vee=—2.2t0 —2.8V, Vcc= Veca=2.0V)
o HD100112
- 0C 25C 85C
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
. . tLn E—Xa, Yo, Xn, Yn 0.80 | 1.85 | 0.85 | 1.30 | 1.85 | 0.85 | 1.85
Propagation Delay Time . — ns
teu | See test circuit | Data—Xa, Ya, Xn, Yn | 0.55 | 1.40 | 0.55 | 0.90 | 1.40 | 0.55 | 1.40
" . tren | and waveform
Transition Time . 0.40 | 1.40 | 0.45(0.90 [ 1.40 | 0.45 | 1.40 | ns
THL
o HD100112F
. 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min max min typ max min max
) tein E—>Xa, Yo, X, Yo 0.80 | 1.70 { 0.85 | 1.30 | 1.70 | 0.85 | 1.70
Propagation Delay Time — ns
truL | See test circuit | Data—Xa, Yo, Xa, Yo | 0.55 [ 1.25 | 0.60 | 0.90 | 1.25 | 0.60 | 1.25
- . tren | and waveform
Transition Time . 0.40 | 1.40 | 0.45 | 0.90 | 1.40 [ 0.45 | 1.40 | ns
THL

Notes)  The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD10OO114/F

Quint, Differential Line Receivers

The HD100114 is a Quint. Differential Amp. with negative direction.
emitter-follower outputs. An internal reference A defined output state exists if both inputs are at
supply (Vgg) is available for single ended recep- the same potential between and including —Vgg
tion. Active current sources provide common and Vcc. The defined state is logic high on
mode rejection of 1.5V in either the positive or outputs Yn.
M PIN ARRANGEMENT HLOGIC DIAGRAM

® HD100114 ® HD100114F
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= I = A0
7 23] |B
s S 2w 22w 1 N v
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B 17 A g :
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= ' 1] m— A Ys

o[ (s 20[ JAs
0 w s 5w N S

VrrEG leVu EES H:Y;
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w[Jw 15[ (Top View) Bs ¥

v.[n uJa
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At 13w "

(Top View)
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H TRUTH TABLE

Input Output
A, B, Y, Y.
H Vas H L
L Ves L H
Ves H L H
Ves L H L
A,—B.20.15V H L
A.—B.=0.0V L H
0.0< A.—B.<0.15V * *
Open Open L H
Vee Vee L H
Vee Vee L H
H = High level Vs = Base bias voltage
L=1Low level * = Undefined
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HD100114, HD100114F

BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Veca=GND, Ta=0to +85TC)

Item Symbol Test Condition min typ max Unit
Supply Current Iee An= VaB, Ba=ViL mn 51 73 106 | mA
Input Current Iin Vin= Vi# max, An= VBB, Ba=ViL min — 20 50 | uA
Leakage Current Icso Vin=Veg, A= ViB, Ba=ViL mn — — 1.0 uA
Common Mode Voltage Vem Permissible Vcm with respect to Vee -2.30 — —0.55 A%
Reference Voltage " VBs Tie A1, Az, A3, A4, As to Vas —1380 | —1320 | —1260 { mV
Input Voltage Differential Voirr 150 | — — mV
MAC CHARACTERISTICS (Vee=—2.2to —2.8V, Vec= Vecca=2.0V)
® HD100114
. 0C 25T 85C
Item Symbol Test Condition - - - Unit
min | max min typ max | min | max
i i tpLH
Propagation Delay Time o 0.65 1.95 0.65 1.20 2.00 | 0.65 2.00 ns
teHL | See test circuit
" . trLH and waveform
Transition Time ; 0.35 1.10 | 0.35 | 0.70 1.10 | 0.35 1.05 ns
THL
® HD100114F
. 0C 25C 85C
Item Symbol Test Condition - - - Unit
min | max min typ max | min | max
. . tpLH
Propagation Delay Time L 0.65 1.75 0.65 1.20 1.80 0.65 1.80 ns
tPHL See test circuit
. . tTLH and waveform
Transition Time . 0.45 [ 1.10 | 0.45 | 0.90 | 1.10 | 0.40 | 1.05 ns
THL

Notes) The circuits in a test soket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD100O117/F

Triple 2-wide OR-AND/OR-AND-INVERT Gates

HPIN ARRANGEMENT
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ELOGIC DIAGRAM

BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Voc= Veca=GND, Ta=0to +85T)

Item Symbol Test Condition min typ max Unit
Supply Current IeE All input open 37 54 79 mA
An — — 350 A
Input Current I Viv= ViH max
Bn~En — — 220 nA
Note)  As for other items, refer to the “Common DC Characteristics”.
BAC CHARACTERISTICS (Vee=—2.2t0o —2.8V, Vec= Vcca=2.0V)
® HD100117
. 0C 25C 85C i
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
X . tpLH A Yo, Yo 0.45|1.30|0.45 | 0.75 | 1.30 | 0.45 | 1.35
Propagotion Delay Time . — ns
tPHL See test circuit Bo~Ea—Yn, Y 0.90 | 2.40 | 0.90 | 1.70 | 2.40 | 0.90 | 2.40
trin and waveform
Transition Time . 0.35(1.10]0.35}0.75|1.10 | 0.35 | 1.10 | ns
THL
® HD100117F
X 0T 25C 85C i
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
. X trLH Av>Yo, Yo 0.4510.95|0.45 | 0.75 | 0.95 [ 0.50 | 1.05
Propagation Delay Time o — ns
tPHL See test circuit Bo~En—Ys, Ya 0.95(2.10(0.95} 1.55|2.10 { 0.95 | 2.20
5 trin and waveform
Transition Time : 0.40 { 1.05 ] 0.40 | 0.75 | 1.05 | 0.40 | 1.05 | ns
THL
Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD10OO118/F

5-wide OR-AND/OR-AND-INVERT Gate

B PIN ARRANGEMENT

® HD100118
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ELOGIC DIAGRAM

Wg%ﬁ”ﬁf

BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Veca=GND, Ta=0to +85TC)

Item Symbol Test Condition min typ max Unit
Supply Current Iee All input open 27 39 57 mA
A input — — 350 HA
Input Current I ViN=ViH mas -
B~E input — — 240 uA
Note)  As for other items, refer to the “Common DC Characteristics”.
BMAC CHARACTERISTICS (Vee=—2.2to —2.8V, Vec= Veca=2.0V)
® HD100118
0C 25C 85C X
Item Symbol Test Condition - - - Unit
min max min typ max | min max
. . tpLH
Propagation Delay Time X 0.95 1.90 0.95 1.40 1.90 0.95 1.95 ns
tPHL See test circuit
trin and waveform
Transition Time . 0.30 1.35 0.30 0.75 1.35 0.30 1.35 ns
THL
® HD100118F
. 0C 25C 85C X
Item Symbol Test Condition - - - Unit
min max min typ max min max
) . tPLH
Propagation Delay Time L 0.80 1.90 0.85 1.40 1.90 0.85 1.95 ns
truL | See test circuit
. . trin and waveform
Transition Time ; 0.35 1.20 | 0.35 | 0.75 1.20 | 0.35 1.20 ns
THL

Notes)
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HD100122/F

9-bit Buffer

The HD100122 contains nine independent, high buffers are useful in bus oriented systems where
speed, buffer gates each with a single input and a minimal output loading or bus isolation is desired.
single output. The gates are non-inverting. These

Il PIN ARRANGEMENT HLOGIC DIAGRAM
o HD100122 ) ® HD100122F
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MDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Vcca=GND, Ta=0to +85C)

Item Symbol Test Condition min typ max Unit
Supply Current Iee All input open 47 70 95.5 mA
Input Current Iy ViN= VIH max — — 350 uA

Note)  As for other items, refer to the “Common DC Characteristics”.

BAC CHARACTERISTICS (Vee=—2.2t0 —2.8V, Vecc= Veca=2.0V)

® HD100122
" 0T 25 85C .
Item Symbol Test Condition - - - Unit
min max min typ max min max
) ) trLH
Propagation Delay Time L 0.45 1.40 0.45 0.90 1.45 0.55 1.50 ns
tPHL See test circuit
. . tTLH and waveform
Transition Time ; 0.45 1.40 | 0.45 | 0.90 | 1.40 | 0.45 1.40 ns
THL
® HD100122F
. 0C 25C 85C
Item Symbol Test Condition - - - Unit
min max min typ max min max
. ) tPLH
Propagation Delay Time X 0.45 1.05 0.45 0.70 1.05 0.45 1.15 ns
tPHL See test circuit
. . tTLH and waveform
Transition Time . 0.45 1.10 | 0.45 | 0.70 1.10 | 0.45 1.10 ns
THL

Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD10OO123/F

Hex Bus Drivers

The HD100123 contains six bus drivers capable of
driving terminated lines with terminations as low
as 2552. To reduce crosstalk, each output has its
respective ground connection and transition times
were designed to be longer than on other HD100K
devices.

The driver itself performs the positive logic AND
of a data input (A, B inputs) and the OR of two

B PIN ARRANGEMENT

select inputs (C, D inputs).

The output voltage low level is designed to be
more negative than normal ECL outputs.

This allows an emitter-follower output transistor
to turn off when the termination supply is —2.0V
+10%, and thus present a high impedance to the
data bus.

ELOGIC DIAGRAM

® HD100123 ® HD100123F
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BDC CHARACTERISTICS (Vee=—4.2to —4.8V, Vec= Vcca=GND, Ta=0to +85T)

Item Symbol Test Condition min typ max Unit
Supply Current Iee All input open 113 162 235 | mA
A, B, C input — - 230 | uA
Iin Vin=Vin nax
Input Current D input - —_ 330 | HA
) ’- Ine VIN-VIL min 0.5 - - [lA
Vor Vin="Vin mx or Vrr=—2.0V —1025 | —955 —880 mV
Output Voltage Rr=25Q
Vor Vin=ViL min Vrr=—2.3V b — | —2200 mV
Vone Vin=Vin mwn or Ver=—2.0V —1035 - — mV
Output Threshold Voltage Rr=25Q
Voie Vin=ViL m: Vrr=—2.3V - — | —2200 | mV
Vin —1165 — | —880| mV
Input Voltage
Vi —1810 — | —1475 | mV
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HD100123, HD100123F

AC CHARACTERISTICS (Vee=—2.2to —2.8V, Vecc= Vcca=2.0V)

® HD100123
0C 25C 85°C .
Item Symbol Test Condition - - - Unit
min | max | min | typ [ max | min | max
trLu 1.80 | 3.90 | 1.85 | 3.00 | 4.00 | 1.85 | 4.00
A, B input
trHL 0.95 | 2.00 | 1.00 | 1.30 | 2.10 | 1.00 | 2.10
X . tpLH 2.05 | 4.40 | 2.10 | 3.40 | 4.50 | 2.10 | 4.50
Propagation Delay Time L C input ns
tPHL See test circuit 1.30 | 2.50 | 1.40 | 1.80 | 2.50 | 1.40 | 2.50
trLH and wavcform X 2.10 | 4.80 | 2.20 | 3.50 | 4.90 | 2.20 | 4.90
D input
trHL 1.40 | 2.45 | 1.50 | 1.80 | 2.55 | 1.50 | 2.55
trLH 0.70 | 1.80 | 0.75 | 1.30 | 1.80 | 0.75 | 1.80
Transition Time ns
tTHL 0.40 | 1.10 | 0.45 | 0.80 | 1.20 | 0.45 | 1.20
® HD100123F
. 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min | max | min | typ | max | min | max
trLu 1.90 | 3.90 | 1.95 | 2.50 | 4.00 | 1.95 | 4.00
A, B input
tPHL 0.95 | 1.80 | 1.00 | 1.30 | 1.90 | 1.00 | 1.90
tPLH 2.10 | 4.20 | 2.15 | 2.50 | 4.30 | 2.15 | 4.30
Propagation Delay Time L C input ns
tPHL See test circuit 1.40 | 2.25 | 1.40 | 1.70 | 2.35 | 1.40 | 2.35
tPLH and waveform 2.30 | 4.60 | 2.40 | 2.70 | 4.70 | 2.40 | 4.70
D input
tPHL 1.40 | 2.25 | 1.50 | 1.70 | 2.35 | 1.50 | 2.35
trLn 0.75 | 1.70 | 0.80 | 1.00 | 1.70 | 0.80 | 1.70
Transition Time ns
tTHL 0.45 | 1.10 | 0.45 | 0.65 | 1.20 | 0.45 | 1.20

Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD10OO125/F

Hex ECL-to-TTL Translators

The HD100125 is a Hex Translator for converting
HD100K logic levels to TTL logic levels, Differen-
tial inputs allow each circuits to be used as an
inverting, non-inverting or as a differential re-
ceiver. An internal reference voltage generator
provides Vgg on pin 17 for single-ended operation
or for use in Schmitt trigger applications. The

B PIN ARRANGEMENT

® HD100125 ® HD100125F
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outputs, which will go low when the inputs are left
unconnected, have a fan-out of 10 Schottky TTL
loads. When used in the differential mode, the
inputs have a common mode rejection of —1V,
making this device tolerant of ground offsets and
transients between the signal source and the
translator.

B LOGIC DIAGRAM HETRUTH TABLE

Ves Inputs Output
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BDC CHARACTERISTICS (Vee=—4.2to +4.8V, Vec=GND=0V, VrrL=4.5 to 5.5V.

Ta=0to +85TC)

Item Symbol Test Condition min typ max Unit
Vou Ton=—2.0mA 2.5 — - A
Vin=Vius or Vis
Vou ToL=20mA — - 0.5 \'
Output Voltage
Vouc Ton=—2.0mA 2.5 — — v
Vin=Vis or Viea
Vorc ToL=20mA - - 0.5 v
Common Mode Voltage Veu Veu ref. to Vep (Notes 1) — — 1.0 v
Input Voltage Differential Vorrr Required for full output voltage swing 150 - - mV
Reference Voltage Vs Vin=Vis —1380 | —1320 | —1260 | mV
InL Vin=Vee (Notes 2) 5.0 - - 778
Input Current
Iin Vin=Viua (Notes 2) - — 350 MA
Short Circuit Current Ios Vin=GND (Notes 3) —100 —| —40| mA
Power Supply Current Iee Inputsand Outputs Open 36 65 85 mA
TTL Drive Current Irre Vin=Vi.s (Notes 4) 50 88 115 mA

Notes) 1. Vew=Vea £1V (Vorrr =150mV)
2. Complementary Input="Vas

3. One Output at a Time
4

. True Inputs = Vs, Complementary Inputs =Vi.p
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HD100125, HD100125F

BMAC CHARACTERISTICS (Vee=—4.2to —4.8V, Vcc=GND, VrrL=4.5t05.5V)
o HD100125

" 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min max min typ max min max
. . tPLH
Propagation Delay Time L 1.10 3.70 1.10 2.20 3.70 1.10 3.90 ns
tPHL See test circuit
" trin and waveform
Transition Time ; 0.20 1.80 0.20 | 0.60 1.80 | 0.20 1.80 ns
THL
® HD100125F
" 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min | max min typ max | min max
A . trLH
Propagation Delay Time o 1.10 | 3.50 | 1.10 | 2.20 | 3.50 | 1.10 | 3.70 ns
tPHL See test circuit
- . trLn and waveform
Transition Time . 0.20 1.50 0.20 0.60 1.50 | 0.20 1.50 ns
THL

Notes) The circuits in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.

HE SWITHCING TIME TEST CIRCUIT AND WAVEFORM

Vin ——\‘50% 7#

—3.2V o—
=l‘ tTLH tTHL
50% 42V 2v
Vout 5V
v v
— tpLH tPHL

280Q

Vee
PC.g ¢ —WW—0 50V
In -LCL
I 3o
Vin O- =
Coax :n‘ Vou

|

Notes) 1. 50 termination to ground located in each
scope channel input.

2. All input and output cables to the scope are
equal lengths of 5092 coaxial cable. Wire length
should be <% inch from TPin to input pin and
TPout to output pin.

. C=25pF including.
. One input from each gate must be tied to Vgs-
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HD10O126/F

9-bit Backplane Driver

The HD100126 contains nine independent, high
speed, buffer gates each with a single input and a

single output.

The gates are non-inverting. These buffers are use-

HPIN ARRANGEMENT

ful in bus-oriented systems where minimal output
loading or bus isolation is desired. The output
transition times are longer to minimize moise
when used as a backplane driver.

ELOGIC SYMBOL

DI—D——OI

o HD100126 ® HD100126F
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MDC CHARACTERISTICS (Vee=—4.2t0 —4.8V, Vecc= Veca=GND, Ta=0to +85C)

Item

Symbol Test Condition min typ max Unit
Supply Current Iee All inputs open 46 70 96 mA
Input Current Iin Vin= Vil max — — 350 nA
Note)  As for other items, refer to the "Common DC Characteriatics”.
BMAC CHARACTERISTICS (Vee=—2.2to —2.8V, Vec= Vcca=2.0V)
® HD100126
" 0T 25C 85C .
Item Symbol Test Condition - - - - Unit
min max min typ max min max
i . teLH
Propagation Delay Time . 1.05 | 2.75 | 1.05 | 1.90 | 2.75 | 1.05 | 2.75 ns
teHL | See test circuit
. ' trn | and waveform
Transition Time . 1.15 3.40 1.15 2.55 3.40 1.05 3.40 ns
THL
© HD100126F
. 0C 25C 85C .
Item Symbol Test Condition - - - Unit
min max min typ max min max
R 5 tPLH
Propagation Delay Time L 1.05 2.55 1.05 1.85 2.55 1.05 2.55 ns
truL | See test circuit
" . triy | and waveform
Transition Time ; 1.15 | 3.30 1.15 | 2.50 | 3.30 1.05 3.30 ns
THL
Note)  The circuit in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m/s (500 linear fpm) is maintained.
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HD1OO130/F

Triple D-type Latches

The HD100130 contains three D-type latches with
true and complement outputs and with Common
Enable (Ec), Master Set (MS) and Master Reset
(MR) inputs. Each latch has its own Enable
(En), Direct Set (SDn) and Direct Clear (CDn)
inputs.

The Q output follows its Data (D) input when

B PIN ARRANGEMENT

both En and Ec are low. When either En or Ec or
both are high, a latch stores the last valid data
present on its Dn input before En or Ec when
high. Both Master Reset (MR) and Master Set (MS)
inputs override the Enable inputs.

The individual CDn and SDn also override the
Enable inputs.
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