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LM5520/LM7520 series ,
dual core memory sense amplifiers
general description

The devices in this series of dual core sense
amplifiers convert bipolar millivolt-level memory
sense signals to saturated logic levels. The design
employs a common reference input which allows
the input threshold voltage level of both amplifiers
to be adjusted. Separate strobe inputs provide time
discrimination for each channel. Logic inputs and
outputs are DTL/TTL compatible. All devices of
the series have identical preamplifier configura-
tions, while various logic connections are provided
to suit the specific application.

The LM5520/LM7520 has output latch capability
and provides sense, strobe, and memory function
for two sense lines. The LM5522/LM7522 con-
tains a single open collector output which may be
used to expand the number of inputs of the
LM5520/LM7520, or to drive an external Memory
Data Register (MDR). Intended for small memo-
ries, the two channels of the LM5524/LM7524 are
independent with two .separate outputs. The
LM5534/LM7534 is similar to the LM5524/
LM7524 but has uncommitted, wire-ORable out-
puts. The LM5528/LM7528 has the same logic
configuration of the LM5524/LM7524 and in
addition provides separate low impedance Test

N Interface Circuits

Adjustable input threshold voltage

® Fast overload recovery times

Two amplifiers per package

Molded or cavity dual-in-line package

® Six logic configurations

The part number ending with an even number
(e.g., LMb520) designates a tighter guaranteed
input threshold uncertainty than the subsequent
odd number ending (e.g., LM5521). The remaining
specifications for the two are identical. All devices
meet or exceed the specifications for the corre-
sponding device (where applicable) in the
SN5520/SN7520 series and are pin-for-pin re-
placements.

absolute maximum ratings

Points at each preamplifier output. A similar Supply Voltage +7V
device having uncommitted, wire-ORable outputs Differential or Reference Input '
is the LM5538/LM7538. Voltage 5V
Logic Input Voltage +5.5V
features Operating Temperature Range
= High speed LM55XX  -55°C to +125°C
® Guaranteed narrow threshold uncertainty over LM75XX 0°C to +70°C
temperature. Storage Temperature Range -65°C to +150°C
typical application
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LM5520/LM7520 Series

LM5520/LM7520 and LM5521/LM7521
electrical characteristics
LM5520/LM5521: The following apply for =55°C < T, < 125°C (Note 1)

TEST CONDITIONS (EACH AMPLIFIER)
PARAMETER min | Tvp | max |unit| D'FF | REF. |STROBE | GATE Q| GATEQ olboriﬁr SUPPLY|  commENTs
INPUT| INPUT | INPUT | INPUT | INPUT voLT
(NOTE 3)
Differential Input 10(8) | 15 mV | Ve, | 15mv | 45V +5V +16 mA(Q) | 5V Logic Output <0 4V
Threshold Valtage 15 20(22) | mV | 2Vy, | 15mv [ +5V +5V -400 4A(Q) | 5V Logic Output >2 4V
(Vrn) (Note 2) 35(33)| 40 mV | 2Vqyy 40mV | +5V +5V +16 mA(Q) | 5V Logic Output <0 4V
A 40 45(47) | mV | tvyy | 40mv | +5V +5V -400 pA(Q) | 25V Logic Output >2 4V
{1 | & Ref
Differential & Reference 30 | 100 uA | ov ov +525V | +525v | +526v 15 26V
Input Bias Current
LM7520/LM7521: The following apply for 0°C <Ta < 70°C
18 | 15 mV | #Voy | 15mV | 45V +5V +16 mA(Q) [ 5V Logic Output <0 4V
#f
?;r;'::l“;":,::f':l 15 1922) | mV [ 2vqy | 15mv | 45V +5V -400 uA(Q) | 5V Logic Output >2 4V
Vou) (Note 4) 9 36(33)| 40 mV [ Ve, [ 40mv | 45V +5V +16 mA(Q) | 5V Logic Output <0 4V
™ 40 44(47) mV | +Voy 40mV | +5V +5V -400 uA(Q) | 5V Logic Output >2 4V
. Ref
Orfferential & Reference 30 75 uA | ov ov +526V | +625V | +525v +5 25V
Input Bias Current
. X o
LM5520/LM5521: The following apply for -65°C < T < 125°C
o . o
LM7520/LM7521: The following apply for 0°C < T < 70°C
f
Drifferential Input Offset 05 uA |ov ov +525v | +525v | +525V 5 26V
Current
Logic “'1”" Input Voltage
(Strobes) 2 V 140mV| 20mV | +2Vv +4 75V -400 uA(Q) | £5V Logic Output >2 4V
(Gate Q) 2 vV [40mV| 20mv | ov +2V +16 mA(Q) | 5V Logic Output <0 4V
(Gate Q) 2 V |40mV | 20mV ov ov +2V +16 mA(Q)| 5V Logic Output <0 4V
Logic ‘0" Input Voltage
(Strobes) 08 v |40mv| 20mv | +08V +4 75V +16 mA(Q) | £5V Logic Output <0 4V
(Gate Q) 08 v [a0mv| 20mv | ov +0 8V -400 uA(Q) | £5V Logic Output >2 4V
(Gate Q) 08 vV |40mv]| 20mv | ov ov +08V | -400 4A(Q) | 5V Logic Output >2 4V
Logic 0" Input Current -1 -16 mA | 40mV | 20mV | +04V +0 4V +0 4V %525V | Each Input
Logic 1" Input Current 5 40 uA ov 20mV | +24v +525V | +24V 4525V | Each Input
(Strobe & Gate Q) 02| 1 mA [ ov 20mV | +625V | +525V | +625V +5 25V | Each Input
(Gate Q) 5 40 uA | 40mv | 20mvV | +625V | +24v +5 25V
02| 1 mA | 40mv| 20mv | +525v | +525V +5 25V
Logic “'1” Output Voltage
(Strobe) 24 39 v |4a0mv| 20mv | +20v +5 25V -400 uA(Q) | *4 75V
(Gate Q) 24 39 v |aomv| 20mv | ov +0 8V -400 uA(Q) [ 4 75V
(Gate Q) 24 39 vV [40mV| 20mv | +a 75V ov +08V | -400 uA(Q) | +4 75V
Logic "0’ Output Voltage
(Strobe) 025| o040 Vv |40mv | 20mVv | +08V +4 75V +16 MA(Q)| 4 75V
(Gate Q) 025| o040 v | ov 20mv | ov +2V +16 mA(Q)| +4 75V
(Gate Q) 025 040 v | ov 20mv | ov ov +2V +16 mA(Q)| 4 75V
QOutput Short - -5 ma| ov | 20mv| ov ov oviQ) | +525v
Circuit Current
0 Output Short 21 |-28 | -35 [ ma| ov | 20mv]| ov ov ov ovi@ | 525v
Circuit Current
V+ Supply Current 21 35 mA ov 20 mV ov ov ov +5 26V
V- Supply Current -13 -18 mA | ov 20mv [ ov ov ov +5 25V

Note 1

guaranteed the same as LM7520 and LM7521, respectively

Note 2*
Note 3
Note 4:
Note §
Note &

Limits 1n parentheses mertain to LM5521, other limits pertain to LM5520
QorQin parentheses indicate Q or Q logic output, respectively
Limits in parentheses pertain to LM7521, other imits pertain to LM7520
Positive current 1s defined as current into the referenced pin
Pin 1 to have 2100 pF capacitor connected to ground

For 0°C < Ta < 70°C operation, electrical charactenstics for LM5520 and LM5521 are
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LM5520/LM7520 and LM5521/LM7521

electrical characteristics

LM5520/LM5521 and LM7520/LM7521: The following apply for Tp = 25°C, vt= 5V, V™ =-5V

TEST CONDITIONS
STROBE a
DIFF REF AND AC TEST
PARAMETER IN TYI
™ P MAX unIT INpUT | INPUT | GATE 0501'?»:.?1 CIRCUIT
INPUTS

AC Common Mode
Input Firing Voltage 25 v PULSE | 20 mV +5V SCOPE
Propagation Delays
Differential Input to
Logical 1" Q Output 20 40 ns 20 mV 1
Differential input to
Logical 0" Q Output 28 ns 20mV 1
Differential Input to
Logical 1 Q Output 36 ns 20 mV 1
Differential Input to
Logical 0" Q Output 28 55 ns 20 mV 1
Strobe Input to
Logical “1”" Q Output 10 30 ns 20 mv 1
Strobe Input to
Logical “0” Q Output 20 ns 20 mv 1
Strobe Input to
Logrcal “1” Q Output 3 ns 20 mv 1
Strobe Input to
Logical “0" Q Output 16 55 ns 20 mV 1
Gate Q Input to
Logical 1" Q Output 2 20 ns 20 mvV 2
Gate Q Input to
Logical 0" Q Output 6 ns 20mV 2
Gate Q Input to
Logical “1”" Q Output 7 ns 20 mV 2
Gate Q Input to
Logical "0 Q Output 19 30 ns 20 mv 2
Gate Q Input to
Logical “1” Q Output 12 ns 20 mV 2
Gate Q Input to
Logical “0" @ Output 6 20 ns 20mv 2
Diff Input Overload

10 ns
Recovery Time
Common Mode Input
Overload Recovery 5 ns
Time
Min Cycle Time 200 ns
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LM5520/LM7520 Series

LM5520/LM7520 and LM5521/LM7521

schematic diagram
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Dual-In-Line Package
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LM5522/LM7522 and LM5523/LM7523
electrical characteristics
LM5522/LM5523: The following apply for =65°C < To < 125°C (Note 1)

r-
3,
()]
N
TEST CONDITIONS (EACH AMPLIFIER) ~
-
DIFF REF | STROBE| GATE| LOGIC | SUPPLY
PARAMETER M1 MAX
N TYPR A UNIT INPUT | INPUT | INPUT INPUT | OUTPUT | VOLT COMMENTS g
~
Differential Input 108) | 15 mv fVm 15mv| +5v +5V | -400 uA | t5V Logic Output >2 4V [3,]
Threshold Voltage 15 20(22)| mV | #Vqy 15mV ] +5V +5V +16 mA | +5V Logic Qutput <0 4V N
(Vo) (Note 2) 35(33)| 40 mV | tvy, | 40mv] 45V +5V | -400 uA | s5V Logic OQutput >2 4V o
™ 40 4547 | mv | +vyy | 40mv| 45V +5V +16 mA | t5v Logic Output <0.4V
Differential & Reference
Input Bras Current 30 100 HA | OV ov +525V | +525V +5 25V g)
. ; o o 3.
LM7522/LM7523: The following apply for 0 C< T <70 C @
T (7]
Differential Input 11(8) | 15 mV | #Vyy 15mV] +6V +5V -400 kA | t5V Logic Output >2 4V
Threshold Voltage 15 1922)| mV | Ven | 15mv] 45V +5V +16mA | +5v Logic Output <0 4V
(Vru) (Note 3) 36(33)| 40 mV | Vg 40mV | +5V +5V -400 uA | 5V Logic Qutput >2 4V
™ 40 4447 | mv | vy, [ 40mv| 45V 45V +16 mA | 5V Logic Output <0 4V
Differential & Reterence
Input Bias Current 30 75 uA | OV ov +5 25V | +525V +5 25V
. o o
LM5522/LM5523: The following apply for ~-55°C < Tp <125°C
o o
LM7522/LM7523: The following apply for 0 C< T, <70 C
Diff Input Offset Current 05 uA | OV ov +525V | +525V +5 25V
Logic “1" Input Voltage
(Strobes) 2 v 40mV | 20mV | +2V +475V| +16 mA | 5V Logic Output <0 4V
(Gate) 2 \ 40mV | 20mVv| oV +2V -400 uA | 5V Logic Qutput >2 4V
Logic “0" Input Voltage
(Strobes) 08 Vv 40mvV | 20 mv +0 8V +4 75V | -400 uA | £5V Logic Output >2 4V
(Gate) 08 \ 40mV | 20mV ov +0 8V +16mA | £t5V Logic Output <0 4V
Logic 0" Input Current -1 -16 mA | 40mV | 20mV | +04V +0 4V +5 25V Each Input
Logic “1” Input Current .
(Strobes) 40 HA ov 20mV | +24V +6 25V 15 25V
1 mA ov 20mV | +525V +5 26V 15 25V
(Gate) 40 MA | 4A0mV | 20mV | +525V | +24V +5 25V
1 mA | 40mV | 20mV | +525V +5 26V +5 25V
Logic “1” Output Voltage| 24 39 v 40mV | 20mV| +08V +2V -400 pA | *t4 75V
Logic 0" Output Voltage
(Strobes) 025 040 \ 40mV | 20mV | +2Vv +4.75V| +16 mA | ¥4 75V Tie Pins 10 and 12
(Gate! 025 040 v 40mV| 20mVv| OV +0 8V +16 mA | £4 75V Tie Pins 10 and 12
3:::.:(%" Crreurt 21 | 28| 35 | ma|40mv|20mv| ov | +s25v] ov [x526V | TiePins10and 12
Output Leakage Current 001 | 250 HA ov 20mv| oV +2V +525V | +4 75V
v* Supply Current 23 36 mAa | ov [ 20mv| ov ov 525V
V7~ Supply Current -13 -18 mA ov 20mVv| oV ov +5 25V
. o + =
LM5522/LM5523 and LM7522/LM7523. The following apply for To =25 C, V' =5V, V™ =-5V
AC Common Mode Input 25 v |puse | 20mv| +sv | ssv | scope
Firing Voltage
Propagation Delays
Differenuial Input to 26 ns 20 mV AC Test Circuit
Logical 1" Output
Differential Input to 20 a5 ns 20mv AC Test Circuit
Logical 0" Output
Strobe Input to 2 ns 20mV AC Test Circuit
Logical 1" Output
Strobe Input to 12 | 40 ns 20mv AC Test Circuit
Logical 0" Output
Gate Input to a ns 20 mV AC Test Circuit
Logical ““1"” Output
Gate Input to 15 25 s 20 mV AC Test Circut
Logical “0" Output
Differential Input Over
foad Recovery Time 10 ns
C::mmon Mode Input
Overload Recovery 5 - ns
Time
Min Cycle Time 200 ns
Note 1: For 0°C < T < 70°C , electrical istics for LM5522 and LM5523 are

guaranteed the same as LM7522 and LM7523, respectively

Note 2 Limits in parentheses pertain to LM5523, other limits pertain to LM5522
Note 3. Limits in parentheses pertain to LM7523, other limits pertain to LM7522
Note 4 Positive current is defined as current into the referenced pin

Note 5° Pin 1 to have > 100 pF capacitor connected to ground
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LM5520/LM7520 Series

LM5522/LM7522 and LM5523/LM7523

schematic diagram
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LM5524/LM7524 and LM5525/LM7525

electrical characteristics
LM5524/LM5525: The following apply for -55°C <Ta < 125°C (Note 1)

TEST CONDITIONS (EACH AMPLIFIER)

PARAMETER MIN | TYP| MAX |UNIT DIFF. | REF |STROBE | LOGIC |SUPPLY COMMENTS

S 0ZSLN1/02SSN1

INPUT | INPUT | INPUT | OUTPUT | vOLT. o
-
Differential Input 10(8) 15 mV tVry 15mV | 45V +16 mA | *5V Logic Output <0 4V 6'
Threshold Voltage 15 2022) | mV | tvyy | 15mv | 48V -400 uA | +5V Logic Output >2 4V b4
(Vrn) (Note 2) 35(33)| 40 mV | tVyy | 40mV | +5V +16 mA | 5V Logic Qutput <0 4V
™ 40 45(47) | mV | tVy, | 40mv | +5V ~400 A | 25V Logic Output >2 4V
Differential & Ref,
ifferential & Reference 30 | 100 uA | ov ov |+528v +5 25V

Input Bias Current

LM7524/LM7525: The following apply for 0°C < T < 70°C

Differential Input 1) |15 mV | Vry | 15mV | +5V +16mA | +5v Logic Output <0 4V

Threshold Vol?a e 15 19(22) | mV | #Vry | 15mV | 45V -400 uA | 5V Logic Output >2 4V

(Vrn) (Note 3) N 36(33)) 40 mV | tVry | 40mv | 5V +16mA | 15V Logic Qutput <0 4V
™ 40 44(47) | mV | tVyy 40 mV | +6V -400 uA | £5V Logic Output >2 4V
i f

Differential & Reference 30 75 ua | ov ov 1525V 4525V

Input Bias Current

LM5524/LLM5525: The following apply for -65°C < T, < 125°C
LM7524/LM7525: The following apply for 0°C <Ta< 70°C

Diff Input Offset Current 05 HA | OV ov +5 25V +6 25V

Logic 1" Input Voltage 2 \ 40mV | 20mV | +2V -400 uA | £5V Logic Output >2 4V
Logic “0"” Input Voltage 08 \2 40mV | 20mV | +08V +16 mA | £5V Logic Output <0 4V
Logic 0" Input Current -1 -16 mA | 40mV | 20mV | +0 4V +5 26V

Logic “1”" Input 5 40 MA | OV 20mV | +24V +5 25V

Current 002 1 mA | OV 20 mV | +525V 1526V

Logic “1” Output Voltage| 24 39 \Z 40mV | 20mV | +20V -400 uA | 4 75V

Logic ““0” Output Voltage 025 040 \ 40mV | 20mV | +08V +16 mA | +4 75V

Qutput Short Curcutt 21 | 28| -35 | mA [40mv| 20mv] +s25v ov |[:s25v

Current

vt Supply Current 29 40 mA | OV 20 mV ov 525V

V7~ Supply Current -13 -18 mA | OV 20mvV| OV 1525V

LM5524/LLM5525 and LM7524/LM7525: The following apply for To = 25°C, vt=5v,v =5V

AC Common-Mode Input

$25 V | PULSE| 20mV | +5V SCOPE
Firing Voltage
Propagation Delays
Dufferenltlmyll Input to 20 40 ns 20 mV AC Test Circuit
Logical 1" Output
Differential Input to
Logical “0" Output 28 ns 20 mV AC Test Circuit
Strobe Input to

Test

Logical 1" Output 10 30 ns 20 mV AC Test Circuit
Strobe ‘"p,‘ft to 20 ns 20 mV AC Test Circuit
Logical “0” Output
Differential Input Over- 10 s
load Recovery Time
Common-Mode Input
Overload Recovery 5 ns
Time
Min Cycle Time 200 ns

Note 1 For 0°C < Tp < 70°C operation, electrical characteristics for LM5524 and LM5525 are
guaranteed the same as LM7524 and LM7525 respectively

Note 2 Limits in parentheses pertain to LM5525, other limits pertain to LM5524
Note 3. Limits in parentheses pertain to LM7525, other imits pertain to LM7524
Note 4 Positive current 1s defined as current into the referenced pin

Note 5: Pin 1 to have 2100 pF capacitor connected to ground
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LM5520/LM7520 Series

LM5524/LM7524 and LM5525/LM7525

schematic diagram
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LM5528/LM7528 and LM5529/LM7529

electrical characteristics
LM5528/LM5529- The following apply for =565°C < T, < 125°C (Note 1)

TEST CONDITIONS (EACH AMPLIFIER)
DIFF. | REF |[STROBE| LOGIC | SUPPLY

S 0CSLWNT/0ZSSN1

PARAMETER Min Tve fomax font| o L oot | ineut | oueur | vour COMMENTS
10) | 15 mv | sv 15mV | +5v +16 mA | 5V Logic Output <0 4V
£ 11 ™
%"”fs'::;"’w':f:‘e 15 2022)| mv | tvey | 15mv | +sv -400 A | +5V Logic Output >2 4V
W) tNote 2) 9 35(33)| 40 mV | tven | 40mv ] +sv +16mA | 5V Logic Output <0 4V
™ 40 45(7)] mV | tVvy | 40mv | +5V -400 A | *5V Logic Output >2 4V
. | & Ref
Differential & Reference 30 | 100 ua | ov ov | +528v 5 25V
Input Bias Current
o (<] w
LM7528/LM7529: The following apply for 0 C<Ta <70 °C =,
o
11(8) | 15 mV | #Viy 15mV | +5V +16 mA | $5V Logic OQutput <0 4V (7]
Differential Input
Threshold Volt. 15 19(22)] mV | tV1y 15mV | +5V -400 uA | t5V Logic Output >2 4V
W ‘) ‘:Nm:a)age 36(33)| 40 mV | tvry | 40mv | 45V +16 mA | #5V Logic Output <0 4V
™ 40 4447 mV | vy, [ 40mv | +5V -400 uA | *5V Logic Output >2 4V
Differential & Reference 30 75 uA | ov ov +6 25V +5 26V

Input Bias Current

o

LM5528/LM5529: The following apply for -565°C < T < 125°C
LM7528/LM7529. The following apply for 0°c <Ta < 70°C

Diff Input Offset Current 05 uA | OV ov +5 25V +5 25V
Logic “1” Input Voltage 2 \ 40mV | 20mV | +2V -400 uA | 5V Logic Output >2 4V
Logic 0" Input Voltage 08 \ 40mV | 20mV | +0 8V +16 mA | £5V Logic Output <0 4V
Logic “0” Input Current -1 -16 mA | 40mV | 20mV | +0 4V 15 25V
Logic “1”" Input 5 40 MA oV 20mvV | +24V 5 25V
Current 002 1 mA | OV 20mV | +5 25V +5 25V
Logic 1" Output Voltage | 2 4 39 Vv [ 40mv] 20mv|+20v | -400uA |:475V
Logic “0” Output Voltage 025 040 Vv 40mV | 20mV | +08V +16 mA | £4 75V
23:{‘::‘“ Short Circurt 21 [-28 | -35 | mA | 40mv | 20mv | +525v ov |:528v
V* Supply Current 29 40 mA | OV 20mv | OV +5 25V
V™ Supply Current’ -13 -18 mA | OV 20mVv | oV +5 25V

LM5528/LM5529 and LM7528/LM7529: The following apply for T = 25°C, vt= 5V, V™ = -5V

AC Common Mode Input

$25 \2 PULSE| 20 mV | +5V SCOPE

Firing Voltage
Propagation Delays

ff
Dr eren'tlla‘ll tnput to 20 40 ns 20 mV AC Test Circurt
Logical 1" Output

ff
Dr eren’t’nally Input to 28 ns 20 mvV AC Test Circurt
Logical ‘0" Output
Strobe Input to 10 | 3 ns 20mv AC Test Circuit
Logical 1" Output
Strobe I'r'\pft to 20 ns 20mv AC Test Circuit
Logical “0" Output
Differential Input Over- 10 ns
load Recovery Time
Common-Mode Input
Overload Recovery 5 ns
Time
Min Cycle Time 200 ns

Note 1 For 0°C < Tp < 70°C operation, electrical characteristics for LM5528 and LM5529 are
guaranteed the same as LM7528 and LM7529 respectively

Note 2 Limits in parentheses pertain to LM5529, other limits pertain to LM5528

Note 3. Limits in parentheses pertain to LM7529, other limits pertain to LM7528

Note 4: Positive current is defined as current into the referenced pin

Note 5. Pin 1 to have 2 100 pF capacitor connected to ground

Note 6: Each test point to have S 15 pF capacitive load to ground
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LM5520/LM7520 Series

LM5528/LM7528 and LM5529/LM7529

schematic diagram
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LM5534/LM7534 and LM5535/LM7535
electrical characteristics
LM5534/LM5535: The following apply for —55°C <Ta < 125°C (Note 1)

TEST CONDITIONS (EACH AMPLIFIER)
DIFF REF | STROBE | LOGIC | SUPPLY

S 0CSLNT/0ZSSI1

P M
ARAMETER N | TYe | max funir |t ot iveut outeut | vouT COMMENTS
10@) | 15 mV | #Vy, [ 15mv | 45V +525V | +5V Logic Output <250 pA

## |

%'":s':;‘:v:::’:‘e 15 2022)] mv | tvey [ 15mv | 4V +20mA |5V Logic Output <0 4V

(Vo] (Note 2) 9 35(33)| 40 mV | Vg, | 40mv | 45V +526V | 16V Logic Output <260 uA
™ 40 45(47)| mv | vy, | 40mv | +5V +20 mA | 5V Logic Output <0 4V
f

Differential & Reference 20 100 uA ov ov +5 25V +5 25V

Input Bias Current

®
o o :-
LM7534/LM7535: The following apply for0 C<Tp <70°C ®
(7]
118) | 15 mV | tvey [ 18mV | 45V +526V | +5v Logic Output <250 uA
,?:r':s':;‘:il'o'::’:'e 15 1922)| mv | tvy, | 15mv]| 4sv +20mA | +5v Logic Output <0 4V
(Varr] (Note 3) 9 36(33)| 40 mV | tVqy | 40mv | 45V 1525V | +5v Logic Output <250 uA
™ 40 4447 | mv | tvy, | 40mv | +5V +20mA | 5V Logic Output <0 4V
|
Differential & Reference 20 75 uA ov ov +5 25V +5 25V

Input Bias Current

LM5534/LM5535: The following apply for -55°C < T, < 125°C
LM7534/LM7535: The following apply for 0°C < T, < 70°C

Diff Input Offset Current 05 HA ov ov +5 25V 15 25V

Logic 0" Input Voltage 08 \Z 40mV| 20mv | +08V +525V | t6V Logic Output <250 uA
Logic “1** Input Voltage |20 v 40mV| 20mV | +20V +20 mA | 5V Logic Output <0 4V
Logic ‘0" Input Current -1 -16 mA | 40mV| 20mVv | +04V 1525V

Logic “1” Input 5 40 HA ov 20mV | +24v +5 25V

Current 002 1 mA | OV 20mV | +525V +5 25V

Logic ‘0" Output Voltage 025 040 \% 40mV| 20mV | +2V +20 mA | 4 75V

Output Leakage Current 001250 HA 40mV| 20mV | +08V +525V | #4775V

V¥ Supply Current 28 38 mA | ov 20mv| ov +5 26V

V7 Supply Current -13 -18 mA | oV 20 mV ov +5 25V

LM5534/LM5536 and LM7534/LM7535: The following apply for Ta = 25°C, vt=5v,v =-5v

AC Common-Mode Input

25 V. [PULSE [ 20mV | +5V SCOPE
Firing Voltage
Propagation Delays
Dlﬂeren}l}nalll Input to 2 ns 20 mV AC Test Circurt
Logical 1" Output
Differentio) Input to 0 | 40 ns 20mv AC Test Circurt
Logical ‘0" Output
Strobe ",‘p,lf' to 16 ns 20 mv AC Test Circuit
Logical 1" Output
Strobe Input to
\ AC Test Circuit
Logical “0” Output 10 % ne 0m st et
Differential Input Over - 10 ns
load Recovery Time
Common-Mode Input
Overload Recovery 5 ns
Time
Min Cycle Time 200 ns

Note 1 For 0°C <Ta < 70°C operation, electrical characteristics for LM5534 and LM5535 are
guaranteed the same as LM7534 and LM7535 respectively

Note 2: Limits in parentheses pertain to LM5535, other limits pertain to LM5534

Note 3: Limits in parentheses pertain to LM7535, other limits pertain to LM7534

Note 4: Positive current is defined as current into the referenced pin

Note5° Pin1to haveZ 100 pF capacitor connected to ground




LM5520/LM7520 Series

LM5534/LM7534 and LM5535/LM7535

schematic diagram

?
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REFERENCE
INPUT e

B

:

O Cexr
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3
DIFFERENTIAL
INPUT A 7~
p 3
< OUTPUT A
N
STROBE A O ™
SN
3
DIFFERENTIAL —
INPUT B 1 .
1 — ’{——o ouTPUT 8
r
STROBE 8 O- N
[Var. S——
GND 1
-0 -O GND 2
connection diagram
Dual-In-Line Package
STROBE QUTPUT OUTPUT STROBE  NO
v A A GND2 [] ] CONN  GND1
lu l“ LA lu lu l“ llo 9

S
— + —

Cexr <
DIFFERENTIAL ~— DIFFERENTIAL
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LM5538/LM7538 and LM5539/LM7539

electrical characteristics
LM5538/LM5539: The following apply for =65°C < T, < 126°C (Note 1)

TEST CONDITIONS (EACH AMPLIFIER)

DIFF REF | STROBE | LOGIC | SUPPLY
PARAMET! M Y
ETER N TYP [ MAXC[UNITH eyt | inpuT | ineuT fouteuT| vout COMMENTS
10(8) 15 mV tVry | 15 mVv +5V +5 25V 5V Logic Output <250 uA
Duff tial |
Tr'“i:gl;"’v;:’;; 15 | 20021] mv | tvey [15mv] sV 120mA | t5v Logic Output <0 4V
(V1) (Note 2) 35(33)| 40 mV | tVyy | 40mV | +5V +5 25V | 5V Logic Output <250 uA
™ 40 45(47)] mv | #Vyy | 40mV | +5V +20 mA | #5V Logic Output <0 4V
f | & Ref
Differential & Reference 30 100 uA ov ov 525V +5 25V
Input Bias Current
LM7538/LM7539 The following apply for 0°C < T, <70°C
18) | 15 mV | Ve, [15mv ]| 45V +5 25V | 5V Logic Output <250 A
Duff tial |
T;":s':;(;av;:’:;e 15 19221 mv | vy, [15my | 45V +20mA | 5V Logic Output <0 4V
(V=1) (Note 3) 36(33)] 40 mV *Vyy | 40mV | +5V +6525V | t5V Logic Output <250 uA
™ 40 44@7| mv | vy, |[40mv ] 45V +20mA | 5V Logrc Output <0 4V
f
Differential & Reference 30 75 uA ov ov 5 25V +5 25V
Input Bias Current
. o
LM5538/LM5539. The following apply for -55°C < T, < 125°C
. o
LM7538/LM7539: The following apply for 0°C < Tp <70°C
Diff Input Offset Current 05 MA ov oV +5 25V 15 25V
Logic “1” Input Voltage | 2 v 40mV |20 mV +2V +20 mA | *5V Logic Output <0 4V
Logic 0"’ Input Voltage 08 \Z 40mV|20mV | +08V +525V | 5V Logic Output <250 pA
Logic “0” Input Current -1 -16 mA 40 mV |20 mV +0 4V 5 25V
Logic “1” Input 5 40 MA ov 20mV | +24V +5 25V
Current 002 1 mA | OV 20mV | +525V +5 26V
Logic 0" Output Voltage 025 040 \2 40mV|20mV | +20V +20 mA | ¥4 75V
Output Leakage Current 001 {250 HA 40mV|20mV | +08V +5 25V +4 75V
v* Supply Current 28 38 mA | ov |20mv| ov +5 25V
V7 Supply Current -13 -18 mA | OV 20 mv ov +5 26V
. o + -
LM5538/LM5539 and LM7538/LM7539: The following apply for T =25°C, V' =56V, V™ = -5V
AC Common-Mode Input 125 v | puLse{20mv | +sv [ scope
Firing Voltage
Propagation Delays
DxHevenual' Input to 24 ns 20mVv AC Test Circuit
Logical 1" Output
DnHerenual' Input to 20 40 ns 20 mV AC Test Circuit
Logical ‘0" Output
Strobe Input to 16 ns 20mv AC Test Circuit
Logical “1" Output
Strobe Input 1o 10 |30 ns 20mv AC Test Circutt
Logical “0" Output
Differential Input Over
load Recovery Time 10 ns
Common-Mode Input
Overload Recovery 5 ns
Time
Min Cycle Time 200 ns

Note 1

guaranteed the same as LM7538 and LM7539 respectively

Note 2
Note 3.
Note 4.
Note 5
Note 6.

Limits in parentheses pertain to LM5539, other limits pertain to LM5538
Limits in parentheses pertain to LM75639, other limits pertain to LM7538
Positive current is defined as current into the referenced pin
Pin 1 to have Z 100 pF capacitor connected to ground
Each test point to have S 15 pF capacitive load to ground

For 0°C <Ta <70°C operation, electrical characteristics for LM5538 and LM5539 are
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LM5520/LM7520 Series

LM5538/LM7538 and LM5539/LM7539

schematic diagram
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connection diagram

Dual-In-Line Package
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Interface Circuits

LM75451A, LM75452, LM75453 dual peripheral drivers

general description

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300 mA loads to ground. In the off state (or with
Vce = 0V) the outputs will withstand 30V. Inputs
are fully DTL/TTL compatible. The LM75451A
meets or exceeds the specifications for both the
SN75451 and SN75451A and 1s a pin-for-pin
replacement The LM75452 and LM75453 meet
or exceed the specifications for SN75452 and
SN75453, respectively, and are pin-for-pin replace-
ments,

features

® High speed — 20 ns max (LM75451A, LM75453)
25 ns max (LM75452)

® Both outputs can sink 300 mA simultaneously

®m Withstands 30V on output with Ve = OV for
power strobing applications

® |nput clamp diodes

® Two separate drivers per package

schematic diagrams

LM75451A LM75452 LM75453
AMJ\_E
o

. L o
4 L r Y +4
A3 iz .\1 X

connection diagrams
Vee B2 Az X2 Vee B2 A2 X2 Ve

82 Az x2
e ] S P PR

LD,
Eall

TOP VIEW

truth tables

TOP VIEW

'm 4 1 Iz I: 0
X1

X1 &N a1 81 GND

TOP VIEW

Positive logic  AB=X Positive logic AB=X Positive logic A+B=X
A B OUTPUT X* A B QUTPUT X* A B QUTPUT X*
0 0 0 0 0 1 1] 4] 0
1 0 0 1 0 1 1 [ 1
] 1 0 0 1 1 0 1 1
1 1 1 1 1 0 1 1 1

0" Output <0 7V
1" Output < 100 uA

0" Output < 0 7V
“1" Output < 100 uA

0" Output < 07V
1" Qutput < 100 uA
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LM75451A, LM75452, LM75453

absolute maximum ratings (Note 1)

Supply Voltage Ve

Input Voltage

Output Voltage (Note 2)

Continuous Output Current

Continuous Total Power Dissipation  (Note 3)
Operating Free Air Temperature Range
Storage Temperature Range

Lead Temperature (soldering, 10 sec)

electrical characteristics

A
5.5V

30V

300 mA

800 mW

0°C to 70°C
-65°C to 150°C
300°C

The following apply for 0°C < T < 70°C, V¢ = 5V £5%, unless otherwise specified (Note 4)
STas cc

LOGIC SUPPLY
PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX | UNIT
Logic 1" Input Voltage Vin 30V (300 mA) 475V Output < 100 uA (<0 7V) 2 \
Logic 0" Input Voltage Vin | 300mA (30V) 475V Output < 0 7V (<100 uA) 08 \
Output Leakage Currents 2v (08V) 30V 475V 100 MA
30v ov 100 MA
Output LOW Voltages 08V (2v) 100 mA 475V 025 04 \%
08V (2v) 300 mA 475V 05 07 \
Logic “1" Input Currents 24V 525V 40 HA
55V 525V 1 mA
Logic ‘0" Input Current 04V 525V -1 -16 mA
Supply Currents
Output Low
LM75451A ov 525V Per Package 48 60 mA
LM75452 5V 525V Per Package 51 65 mA
LM75453 ov 525V Per Package 50 63 mA
Qutput High
LM75451A 5V 525V Per Package 7 1 mA
LM75452 ov 525V Per Package 9 14 mA
LM75453 5V 525V Per Package 9 14 mA
Input Diode Clamp Voltage -12mA 5v Ta=25°C -15 \
The following apply for Ve = 6V, T = 25°C
Propagation Delay Times
Input to Output HIGH
LM75451A & LM75453 (Note 5) " 20 ns
LM75452 (Note 5) 13 25 ns
Input to Output LOW
LM75451A & LM75453 (Note 5) 16 20 ns
LM75452 (Note 5) 19 25 ns
Output Risetime 4 ns
Output Falltime 10 ns

Note 1: All voltage values are with respect to ground terminal Positive current is defined to be current

into referenced pin

Note 2: Maximum voltage to be applied to either output in the off state

Note 3: The maximum junction temperature is 150°C For operating at elevated temperatures, the
package must be derated based on a thermal resistance of 110°C/W 64

Note 4: Test conditions in parentheses pertain to LM75452, other test conditions pertain to

LM75451A and LM75453

Note 5: Delays measured with 508 load to 10V, 15 pF total load capacitance, measured from 1 5V

input to 50% of output.
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LM75454 dual NOR peripheral line driver

general description features

The LM75454 is a dual NOR peripheral line ® High speed, 25 ns maximum

driver with output transistors rated up to 300mA

continuous current. Both output transistors can ® Both outputs can sink 300 mA simultaneously
sink this current at the same time, bringing maxi-

mum chip power dissipation to 820mW. Switching ® Withstands 30V on outputs

speeds are compatible with standard TTL and logic

levels interface directly with TTL, DTL, and ® |nput clamp diodes

LPTTL logic families. The overall input to output

NOR function allows pin for pin replacement with ® Maximum package power dissipation at maxi-
TI's SN75454 positive logic NOR driver. mum current rating < 820 mW

schematic diagram

Vee O & Py Py Py

B O—
GND Q= . 4 - g
NOTE 1/2 SCHEMATIC SHOWN
connection diagram truth table

Dual-In-Line Package

Vee B, Az Xz
Ls I 7 6 5
A B X
0 0 1
0 1 0
1 0 0
1 1 0
1 I 2 | 3 a
Ay B, X4 GND
TOP VIEW
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LM75454

absolute maximum ratings (vote1)

Supply Voltage, Vcc 7V
Input Voltage 5.5V
Output Voltage (Note 4) 30V
Continuous Output Current 300mA
Continuous Total Power Dissipation (Note 2) 820mwW
Operating Free Air Temperature Range 0°Cto +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10 sec) 300°C

e |ectrica| cha facteristics The following apply at 0°C <Ta< +70°C, Ve =5V + 5% unless otherwise noted

LOGIC SUPPLY

PARAMETER INPUT OUTPUT VOLTAGE COMMENTS MIN TYP MAX UNITS
Logical 1" Input Voltage Vin 300mA 475V Output <o7v 20 Vv
Logical “0” Input Voltage Vin 30V 475V Output § 100uA 08
Logical ““1”” Input Current 24V 525V 40 MA

55V 526V 1 mA
Logical “0"* Input Current 04V 525V -10 -16 mA
Qutput Low Voltage 20v 100mA 475V 025 04 \
20V 300mA 475V 05 07 \
Output Leakage Current osv 30V 475V 100 MA
o8v 30V ov 100 HA
Supply Currents A, =BV
Output Low B: —ov 525V Per Package 61 79 mA
Output High A; =B, =0V 525V Per Package 13 17 mA
Input Clamp Diode Voltage -12mA 5V Ta =25°C -15 Vv

Propagation Delay Times The following Apply for Vee =5V, Tp = 25°C

toa1. Input “0” to Output 1" (Note 3) 13 25 ns
tpar, INput "1 to Output 0" (Note 3) 19 25 ns
Output Risetime ns
Output Falltime ns

Note 1: All voltage values are with respect to ground Positive current 1s defined to be current into referenced pin.

Note 2: Maximum junction temperature 1s 150°C For operating at elevated temperatures, the package must be derated
based on a thermal resistance, 6 )4, of 110°C/W.

Note 3: Delay 1s measured with a 5082 load to 10V, 15pF load capacitance, measured from 1.5V input to 50% point on
output. Unused inputs should be grounded for this test.

Note 4: Maximum voltage to be applied to either output in the off state
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MHO0007/MHO0007C dc coupled MOS clock driver

general description features

The MHO0007 is a voltage translator and power ® 30 volts (max) output swing
booster designed for interfacing between conven-
tional TTL or DTL voltage levels and those levels
associated with inputs or clocks of MOS FET type ® Peak currents in excess of £300 mA availabie
devices. The design allows the user a wide latitude w Compatible with all MOS devices

in selection of supply voltages, and is especially
useful in normally “off” applications, since power

® Standard 5V power supply

® High speed: 5 MHz with nominal load

dissipation is typically only 5 milliwatts in the m External trimming possible for increased per-

"off” state. formance

schematic and connection diagram

Vee 8 —_—1 10V
Sm
< SR i
:, 3kQ 10 Pin TO-100 Package
D1
INPUT 1 et Y
02 7 ouTPUT
INPUT 2 _..H_
. 8
>
b
> 15k
o+ —— n,
v TOP VIEW
5 (3
s
>
R
>
<
g
6 V"
. I I - - “
typlca app ications
Switching Time Test Configuration High Speed Operation
2K
INPUT +50VOLTS INPUT et
INPUT: INPUT st
ouTPUT ouTPUT
ton = 50 - —
o LT -17voLTS =
te=30ms)
ow m} C, = 200 pF
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MHO0007/MH0007C

absolute maximum ratings

Ve Supply Voltage 8V
V™ Supply Voltage -40V
V* Supply Voltage +28V
(V* = V7) Voltage Differential 30V
Input Voltage 55V
Power Dissipation (T 5 = 25°C) 800 mW
Peak Output Current 1500 mA
Storage Temperature Range -65°C to +150°C
Operating Temperature Range MH0007 -55°C to +125"C

MH0007C 0°C to +85°C
Lead Temperature (Soldering, 10 sec) 300"C

electrical characteristics (Note 1)

TYP
PARAMETER CONDITIONS MIN (Note 2) MAX UNITS
Logical ‘1" Input Voltage Vee = 4.5V 2.2 Vv
Logical 0" Input Voltage Vee = 4.5V 0.8 \Y
Logical “1” Input Current Vee = 5.5V, Viy =5.5V 100 HA
Logical “0” Input Current Vee =5.5V, Viy = 0.4V 1.0 1.5 mA
Logical 1" Output Voltage | Ve = 5.5V, lour =30 mA, V| =08V | V' -4.0 \Y%
Vee =55V, lour=1mA, Vi =08V | V' =20 v

Logical ‘0" Output Voltage | Vec = 4.5V, oyt = 30 mA, Vi = 2.2V V™ +2.0
Transition Time to

Logical 0" Output C_ =200 pF (Note 3) 50 ns
Transition Time to

Logical 1" Output C_ =200 pF (Note 3) 75 ns

Note 1: Mif/max limits apply across the guaranteed range of -55°C to +125°C for the MH0007, and
from 0°C to +85°C for the MH0O0O07C, for all allowable values of V™ and V
Note 2: All typical values measured at Tp = 25°C with Ve =5 0 volts, V™ = =25 volts, V* = 0 volts.

Note 3: Transition time measured from time V)N = 50% value until VouT has reached 80% of
final value

Allowable Values for V™ and V* Maximum Power Dissipation

v
vours [ 40
L 12
0
[ 10
I = CASE
F 2 5 08
o =
<
Fe G 06 ~
r a
v ps AMBIENT
vouTs r 0 e 04
b o
a
b -10 02 l\
OPERATING
REGION L
F-20 0
0 25 50 75 100 125 150
L a0 TEMPERATURE (°C)
L .40
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MHO0009/MHO0009C dc coupled two phase MOS clock driver

general description features

The MHO009/MHO0009C is high speed, DC coupled, ® DC logically controlled operation
dual MOS clock driver designed to operate In

[ -
conjunction with high speed line drivers such as Qutput Swings — to 30V

the DM8830, DM7440, or DM7093. The transition ® Qutput Currents — in excess of 500 nA
from TTL/DTL to MOS logic level i1s accomplished

by PNP input transistors which also assure accurate ® High rep rate — in excess of 2 MHz
control of the output pulse width, ® Low standby power

schematic and connection diagrams

¢1BIAS 3 2 ¢, INPUT A

12-Lead TO-8 Package

12 ¢1 OUTPUT
. $1 INPUT A
¢4 BIAS
s \

3 < ¢4 INPUT B,
211K
‘)

¢1 INPUTB 4 1 DUTPUT

i ‘.
3 m

1mv v

@ MHOQ09 @

& :; 11K
$2INPUTB 6 04 . 2 INBUT a/ \mznuwur
b2 BlAS/ \
10 ¢, OUTPUT g INPUT A
i V* = 45,0V
#2BIAS 7 <. § 02 INPUTA S

u

typical applicqtion

FIGURE 1
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MHO0009/MH0009C

absolute maximum ratings

V7~ Supply Voltage. Differential (Pin 5 to Pin 3) or
(Pin 5 to Pin 7)

V*Supply Voltage: Differential (Pin 11 to Pin 5)

Input Current: (Pin2, 4,6 or8)

Peak Output Current

Power Dissipation (Note 2 and Figure 2)

Storage Temperature

Operating Temperature: MH0009

-40V
30V

75 mA

500 mA

1.5W

-65°C to +150°C
-55°C to +125°C

MH0009C 0°C to 85°C
Lead Temperature (Soldering, 10 Sec.) 300°C
electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
ton Ciy = .0022uF C_= 001uF 10 35 ns
trse Cin= 0022 uF  C_= 001 uF 40 50 ns
Pulse Width (50% to 50%) Ciy = 0022 uF C_ = 001uF 340 400 440 ns
ta Cin = 0022 uF C_ = 001 uF 80 120 ns
tdelay Cn = 600 pF C_ =200 pF 10 ns
trse C,n = 600 pF C_ =200 pF 15 ns
Pulse Width (50% to 50%) Cin =600pF  C_ =200 pF 40 70 120 ns
tea ‘ Cin=600pF  C_=200pF 40 ns

+85°C for the MHO009C. Typical values are for Tp = 26°C

capacitance, and (V* = V™) = output swing

Note 3: For typical performance data see the MH0013/MH0013C data sheet

@
=

)
=

o

o
-~
&

b4
o

POWER DISSIPATION (w)

o
N
=

0 25

50 75 100 125 150
TEMPERATURE ( C)

FIGURE 2. Maximum Power Dissipation

Note 1: Characteristics apply for circuit of Figure 1 With V™ = =20 volts, VJr =0volts, Vgc= 50
volts Minimum and maximum hmits apply from ~55°C to +125°C for the MH0O009 and from 0°C to

Note 2: Transient power Is given by P = fC|_ (v+-v-)2 watts, where f = repetition rate, C|_ = load
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MHO0012/MHO0012C high speed MOS clock driver

general description features
The MHO0012/MH0012C is a high performance ® High output voltage swings—12 to 30 volts
clock driver that 1s designed to be driven by the ® High output current drive capability—1000 mA

DM7830/DM8830 or other line drivers or buffers
with high output current capability. It will pro-
vide a fixed width pulse suitable for driving MOS
shift registers and other clocked MOS devices.

peak

= High repetition rate—10 MHz at 18 volts into
100 pF

® |Low standby power—less than 30 mW

schematic and connection diagrams

v
————
9

8
4
12-lead TO-8 Package
RIS
S an .
Srs \
comp s :»s
¢ "
INPUT 1 OUTPUT
44—
w QR
GND b
Q10
INPUT 2
comp TOP VIEW
typical application (ac test circuit) timing diagram

—_————
| % om7830/0M8830

I
|
|
L
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MHO0012/MHO0012C

absolute maximum ratings

V7~ Supply Voltage Differential (Pin 1 or 2 to

Maximum Output Load -See Figure 2

Pin 5) -40V Power Dissipation-See Figure 1 ., 15W
V' Supply Voltage Differential (Pin 8 or 9 Storage Temperature "65”5 to *150~C
toPin1o0r2) 30V Operating Temperature  MH0012 -55'Cto +125'C
Input Current  (Pin 3 or 7) 475 mA MHO0012C 0°C to +85'C
Peak Output Current +1000 mA Lead Temperature (Soldering, 10 sec) 300°C
dc electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic 1" Input Voltage V'=V7 =20V, Vour <V ¢ 2V 10 20 \
(Pins 7 and 3)
Logic “0" Input Voltage V' -V7 =20V, Vour >v' - 15V 04 06 \%
(Pins 7 and 3)
Logic 1" Output Voltage V' =V7 =20V, loyt = TMA, vV +10 VT +20 \
Vin =20V
Logic 0" Qutput Voltage V' -V =20V, lgyr = - TmA, vto1s vt -o7 v
Vin =04V
Ioc (V™ Supply) V' -V =20V, Vg =20V 34 60 mA
ac electrical characteristics
PARAMETER CONDITIONS (Note 3) MIN TYP MAX UNITS
Turn-On Delay (toy) 10 15 ns
V' =V =20V, Vee =50V
Rise Time (t,) C, =200 pF, f = 10 MHz 5 10 ns
Turn-Off Delay (toge) Ta=25"C 35 50 ns
Fall Time {tg) 35 45 ns

Note 1: Characteristics apply for circuit of Figure 1 Min and max himits apply from -55°C to +125°C
for the MH0012 and from 0°C to +85°C for the MH0012C Typical values are for T p = 25°C
Note 2: Due to the very fast nise and fall times, and the high currents involved, extremely short con-
nections and good by passing techniques are required

Note 3: All conditions apply for each parameter

Power Dissipation

15
g 49
@
g
g
=
g
5

0 25 50 75 100 125 150 175
AMBIENT TEMPERATURE (°C)
Figure 1.

Maximum Output Load
vs Voltage Swing vs Rise Times

applications information

Power Dissipation Considerations

The power dissipated by the MHO012 may be
divided into three areas of operation = ON, OFF
and switching The OFF power 1s approximately
30 mW and is dissipated by R, when Pin 3 is in
the logic ““1" state The OFF power 1s neglible and
will be ignored in the subsequent discussion The
ON power 1s dissipated primanly by Qz and Rg
and 1s given by*

vt-v?

Pon =[NVl + Re

] bc (1

T 1
Ipeak t,
g = ‘peakt |
LoV
» 30
2
]
1=
>
2 2
3
>
£
= 10
0 400 800 1200 1600
MAXIMUM OUTPUT LOAD (pF)
Figure 2.
Where
_ _ ON Time
DC = Duty Cvele = BN Time & OFF Time
Vin-V
Iin s given by —1N—|—B—E—3- and equation (1)
becomes

(Vin - Vaea) IV (V' -v)?
Pon=|="—R, —— * TRy

R, — | DC (2)

For Vin=25V, Vgea =07V, V¥ =0V, V™ = =20V,
and DC = 20%, Poy = 200 mW

Rise and Fall Times vs
Load Capacitance (

|

3B = t

30

B [yt oyve= 20V
Ta=25°C

s &

t

pu

RISE TIME & FALL TIME (ns)
~
S

o o

200 400 600 800
LOAD CAPACITANCE, C, (pF)

1000

The transtent power incurred during switching is
given by
Pac = (V' -V72 CLf @

For V' = 0V, V™'= =20V, C_ = 200 pF, and
f =560 MHz, Poc = 400 mW
The total power Is given by

Py = Pac + Pon O]

Pr < Pmax
For the above example, P+ = 600 mW
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MHO0013/MHO0013C two phase MOS clock driver

general description features

The MH0013/MHO0013C 1s a general purpose clock = High Output Voltage Swings—up to 30V
driver that 1s designed to be driven by DTL or

TTL hne drivers or buffers with high output cur- ® High Output Current Drive Capability—up to

rent capability It will provide fixed width clock 500 mA

pulses for both high threshold and low threshold = High Repetition Rate-up to 50 MHz

MOS devices. Two external input coupling capa-

crtors set the pulse width maximum, below which ® Pin Compatible with the MH0009/MH0009C

the output pulse width will closely follow the
input pulse width or logic control of output pulse
width may be obtained by using larger value input
capacitors and no input resistors.

m “Zero' Quiescent Power

schematic and connection diagrams

INPUT A, 12-Lead TO-8 Package

INPUT A,

QUTPUT A

INPUT A, 4

INPUT B, 6

QUTPUT B

INPUT B,

INPUT B, TOP VIEW

typical applications

+Vee

1/2 DM7830/DM8830

INPUT
PULSE

QUTPUT
PULSE

INPUT
PULSE

QUTPUT
PULSE
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MHO0013/MHO0013C

absolute maximum ratings

(V* = V7) Voltage Differential 30V
Input Current (Pin 2,4, 6 or 8) +75 mA
Peak Output Current +600 mA
Power Dissipation (Figure 7) 1.5W
Storage Temperature -65°C to +150°C
Operating Temperature MH0013 -55°C to +125°C

MHO0013C 0°Cto +85°C
Lead Temperature (Soldering, 10 sec 1/16" from Case) 300°C

electrical characteristics (Note 1 and Figure 8)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “0” Qutput Voltage loyt =-50mA Iy =10mA vt-30 V'-10 v
loyr =-10mA Iy =10mA vt-07 V' -05 \
Logrcal “1” Qutput Voltage louT =50mA 1)y = 10mA VT +156 V' +20 \
\
Power Supply Leakage Current (V¥-v7) =30V 10 100 HA
, lout =hn =0mA
Negative Input Voltage Clamp Iin == 10mA vVi-12 v -08 Vv
tdoN 20 35 ns
Trise 35 50 ns
Ciy = 00022 uF
(Note 2) 30 60 ns
WOFF Ry = 002
trany (Note 2) CL = 0001 uF 40 - 50 80 ns
trany (Note 3) 40 70 120 ns
Pulse Width (50% to 50%) (Note 3) 340 420 490 ns
trse Cin =500 pF 15 ns
Yau Ry = 002 20 ns
Pulse Width (50% to 50%) (Note 3) CL =200pF 110 ns
Positive Output Voltage Swing V' -07v
Negative Qutput Voltage Swing VT +07V
Note 1: Min/Max limits apply over guaranteed operating temperatu+re range of =55°C to +125°C for
MHO0013 and 0°C to +85°C for MHO013C, with V™ = —20V and V' = OV unless otherwise specified.
Typical values are for 25°C
Note 2: Parameter values apply for clock pulse width determined by input pulse width
Note 3: Parameter values apply for input pulse width greater than output clock pulse width
. . - o .
TABLE I. Typical Drive Capability of One Half MH0013 at 70°C Ambient
(V3-Va) FREQUENCY PULSE WIDTH TYPICAL Riy TYPICAL iy OUTPUT DRIVE RISE TIME
VoLTS MHz ns Q oF CAPABILITY IN pF' LIMIT ns?
28 50
20 40 100 0 750 200 7
16 350 10
28 100 5
20 20 200 10 1600 400 14
16 700 19
28 400 19
20 10 200 0 2300 1000 34
16 1700 a5
28 2800 130
20 05 500 10 4000 5500 183
16 9300 248

Note 1: Output load 1s the maximum load that can be driven at 70°C without exceeding the package

rating under the given conditions.

Note 2: The rise time given is the minimum that can be used without exceeding the peak transient

output current for the full rated output load.

circuit operation

Input current forced into the base of Q1 through
the coupling capacitor C;y causes Q1 to be driven
into saturation, swinging the output to
V™ + Ve (SAT) + Vpjope-

When the input current has decayed, or has been
switched, such that Q1 turns off, Q2 recewes base

drive through R2, turning Q2 on. This supplies
current to the load and the output swings positive
to V' - Vge.

It may be noted that Q1 always switches off
before Q2 begins to supply current; hence, high
internal transient currents from V* to V™ cannot
occur.
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typical performance characteristics

FIGURE 1. Output Load vs Voltage
Swing

g
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—
/
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DRSNS
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1000 2000 3000
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FIGURE 4. Average Internal Power vs
Output Swing vs Duty Cycle
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FIGURE 2. Transient Power vs Rep.

Rate vs C)_
saw‘r nm; (V' -Vv7) =16V
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FIGURE 5. Typical Clock Pulse Variations
vs Ambient Temperature

FIGURE 3. Transient Power vs Rep.

Rate vs Cy_
_'m .rl l (V" -v7)=20v
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g / 200 pF
= 400
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FIGURE 6. R vs Cy\ vs Pulse Width

[T T 1] Ve = 5V [ i DM8830 DRIVER
80 TEST CIRCUIT (FIG 8) '
- IRCUI _ =00
g Cn=2200pF . - 530 | Ruw-on v
= €, = 1000 pF =108+
';: 500 - g Fan = 20 7
] = Ry = 20
4 A S 2000 |— #7‘ ]
£ a0 [ ”7 S uLhiab Sl
g FOR TYPICAL APPLICATION 5 I////Q/ R=91
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a DM7830/8830 DRIVER Y Za
| | Cin=4300 pF 1] = 7
300 C, = 1000 pF -
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FIGURE 7. Package Power Derating
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timing diagram
A Input pulse width v
o e i
width w
5V
B loput pulse width 90% v
sets clock pulse 10% ~
width o
taorr
Clock pulse b Vs= 0V
output Vour
Vg = -16V
b= tan

Vi =00 5V pulse, = 500 kHz, DC = 50%, t,and t, < 10 ns

Figure 8
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MHO0013/MHO0013C

pulse width

Maxtmum output pulse width s a function of the
input driver characteristics and the coupling
capacitance and resistance. After being turned on,
the input current must fall from its initial value
I,y peak to below the input threshold current
Iy min = Vge/R1 for the clock driver to turn
off. For example, referring to the test circuit of
Figure 8, the output pulse width, 50% to 50%, 1s
given by '

1
PWouT = E(trlse +tean)

lin peak

+RoCin In =400 ns.

Iy min
For operation with the input pulse shorter than
the above maximum pulse width, the output pulse
width will be directly determined by the input
pulse width.

1
PWout = PWin * taorr t taon T 5 (tran + tre)

Typical maximum pulse width for various Cyy and
Ry values are given in Figure 6.

fan-out calculation

The drive capability of the MH0013 is a function
of system requirements, I1.e., speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary calcu-
lations to enable the fan-out to be calculated for
any system condition. Some typical fan-outs for
conditions are given in Table 1.

Transient Current
The maximum peak output current of the MH0013
1s given as 600 mA. Average transient current re-
quired from the driver can be calculated from-
- G (V' -Vv7)

= T (1)
This can give a maximum hmit to the load.
Figure 1 shows maximum voltage swing and
capacitive load for various rise times.

1. Transient Qutput Power
The average transient power (P, ) dissipated is
equal to the energy needed to charge and discharge
the output capacitive load (C ) multiplied by the
frequency of operation (F).

Pac=CLx (VI -V7)2xF (2
Figures 2 and 3 show transient power for two dif-
ferent values of (V' — V™) versus output load and
frequency.

2. Internal Power

‘0" State
Negligible (<3 mW)
17 State
(v -v7)?
PinT = T— x Duty Cycle (3)

Figure 4 gives various values of internal power
versus ouptut voltage and duty cycle.

3 Input Power

The average input power 1s a function of the input
current and duty cycle Due to input voltage
clamping, this power contribution is small and can
therefore be neglected. At maximum duty cycle of
50%, at 25° C, the average input power s less than
10 mW per phase for R,y C,n controlled pulse
widths  For pulse widths much shorter than
R/nCin. and maximum duty cycle of 50%, input
power could be as high as 30 mW, since |, peak 1s
maintained for the full duration of the pulse
width

4 Package Power Dissipation

Total Average Power = Transient Output Power +

Internal Power + [nput
Power
Typical Example Calculation for One Half
MHO013C

How many MM506 shift registers can be driven by
an MHO0013C driver at 1 MHz using a clock pulse
width of 400 ns, rise time 30-50 ns and 16 volts
amplitude over the temperature range 0-70°C?

Power Dissipation

From the graph of power dissipation versus tem-
perature, Figure7, it can be seen that an
MHO0013C at 70°C can dissipate TW without a heat
sink, therefore, each half can dissipate 500 mW.

Transient Peak Current Limitation

From Figure 1 (equation 1), it can be seen that
at 16V and 30 ns, the maximum load that can be
driven 1s hmited to 1140 pF.

Average Internal Power

Figure 4 (equation 3) gives an average power of
102 mW at 16V 40% duty cycle.

Input power will be a maximum of 8 mW

Transient Output Power
For one half of the MHO013C
500 mW = 102 mW + 8 mW

+ transient output power
390 mW = transient output power
Using Figure 2 (equation 2) at 16V, 1 MHz and
390 mW, each half of the MHO013C can drive a
1520 pF load. This 1s, however, in excess of the
load derived from the transient current himitation
(Figure 1, equation 1), and so a maximum load
of 1140 pF would prevail.
From the data sheet for the MM506, the average
clock pulse load 1s 80 pF. Therefore the number
of devices driven 1s %9 or 14 registers.

For nonsymmetrical clock widths, drive capability
1s improved
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MHO0025/MH0025C two phase MOS clock driver

OGZ00HW/SZ00HWN

general description features
The MHO0025/MH0025C s monolithic, low cost, ® 8-lead TO-5 or 8-lead dual-in-line package
two phase MOS clock driver that is designed to be = High Output Voltage Swings—up to 30V
driven by TTL/DTL line drivers or buffers su‘ch as = High Output Current Drive Capability—up to
the DM932, DM8830, or DM7440 Two input 15A
coupling capacitors are used to perform the level
shift from TTL/DTL to MOS logic levels. Optimum = Rep Rate 10 MHznto> 1000 pF
performance in turn-off delay and fall time are ® Driven by DM932, DM8830, DM7440(SN7440)
obtained when the output pulse 1s logically con- ® ""Zero’ Quiescent Power
trolled by the input However, output pulse widths
may be set by selection of the input capacitors
eliminating the need for tight input pulse control
connection diagrams
Metal Can Package Dual-In-Line Package
NC 1 =] f8 NC.
INPUTA 2 Dt: 7 OUTPUT A
VT3 —6 V'
INPUTB 4 ‘DH 5 OUTPUTB
Note Pin 4 connected to case
TOP VIEW TOP VIEW

typical application

r-—w—-——-—-= =

| ‘& LoN)) 41

Ilhﬂ ]

MHO025 =i V*

v‘<——
|
I L L. |--I “ ¢
- 2
L — _ womenononue 4%, '
(MM506{ [MM506] fMMS506| M

ac test circuit timing diagram
v m
Input waveform . v v A ["’;;';E‘;":,*;,:;'““' —/ \ Vin
“ or r—Ion width ov

PRR=05MHz 5o or  Vec =5V
Vpp=50V

=t <10ns X
1000 pF — 5V
AT 8 Input pulse width s Vin
B 200ns MHO025 vi=ov :“;‘:""“ pulse 10% w
Cin V=16V G
1000 pF 1000 pF Clock pulse 320V
02 output
— Vour 2 v,
= out
*01 15 2 selected high speed NPN switching transistor
Vy=-16V
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MHO0025/MH0025C

absolute maximum ratings

(V* = V7) Voltage Differential
Input Current
Peak Output Current

Power Dissipation

Storage Temperature

Operating Temperature MH0025

MH0025C

Lead Temperature (Soldering, 10 sec)

30V
100 mA

1.5A

See Curves
-65°C to +150°C
-55°C to +125°C
0°C to +85°C
300°C

electrical characteristics (Note 1) See test circuit.

PARAMETER CONDITIONS MIN TYP MAX UNITS

Taon 3 15 30 ns
Trise Cin =.001 uF 25 50 ns
TdOFF (Note 2) Rin =002 30 60 ns
T+an (Note 2) C_ =.001 uF 60 90 120 ns
T+tan (Note 3) 100 150 250 ns
P.W. (50% to 50%) (Note 3) Y, 500 ns
Positive Output Voltage Swing | Vi =0V, gyt = -1 mA vf-1.0 v -0.7v \
Negative Output Voltage Swing |I;ny = 10 mA, gyt =1 mA V'+0.7V |V +1.5V

Note 1. Min/Max limits apply across the guaranteed operating temperature range of ~55°C to +125°C
for MH0025 and 0°C to 85°C for MH0025C. Typical values are for +25°C
Note 2. Parameter values apply for clock pulse width determined by input pulse width.

Note 3. Parameter values apply for input pulse width greater than output clock pulse width

typical performance

MAXIMUM POWER DISSIPATION (W)

Package Power Derating

Transient Power vs Rep. Rate

400 =2000pF 1T TS
= « = MH0025H & MHO025CH STILL AIR t ’II o< tsn0pr Gt 10008F
14 [ MHO025CN SOLDERED INTO PC I Vo asen
12 BOARD WITH 8 Cu CONDUCTORS | £ y. ARV
202, 03 IN WIDE E / / |
1.0 1 €, =500 pF
g [/ S/
=4
08 o= = 200 4 T
. S § // P €, =250 pF
: N 2 177 /
04 = g 1/ e
0 N /A = C, =200 vIF
—+t
V-V =16V
0 L
=25 0 25 50 75 100 125 150 0 5 10 15 20

TEMPERATURE (°C)

3200
2800
2400
2000
1600
1200
800
400
0

LOAD CAPACITANCE, C, (pF)

€. <

Maximum Load Capacitance

LT

T 1

MHOOZSCN V -V 20V Ta

wnoo

-
oc 2

25¢

C V-V WV Ta 25C

X

N

N
A\E

NN

N

~7]
MHOOZ5CN V -V £ 16V T, 70 C
MHOO25C V -V - 16V To <70 C

—II /Z

0.2 04 06 081012 14 16 18 20
FREQUENCY (MHz)

(Pmax) (1K) = (V* = V7)2(DC) (i) (t,)
() (1) (v* - V)2 S ovt-v

PULSE REPETITION RATE (MHz)
Pac = (V' -VPfCy

1100
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700

500
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100

1
1

1

1
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DC Power (Ppc) vs Duty Cycle
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Imax = Peak current delrvered by driver
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applications information

Circuit Operation

Input current forced into the base of Q4 through the
coupling capacitor C,y causes Q, to be driven into
saturation, swinging the output to V™ + Vcg(sat) +
VDlode~

When the mput current has decayed, or has been
switched, such that Q4 turns off, Q, receives base
drive through Ry, turning Q, on. This supplies
current to the load and the output swings positive
to V' - Vgg.

It may be noted that Q; must switch off before
Q, begins to supply current, hence high internal
transients currents form V™ to V* cannot occur.

<
113
% 4

INPUT 02

ouTPUT

R1Q
<
250

V
»l
Ll

2

. OV’

FIGURE 1. MH0025 Schematic (One-Half Circuit)

Fan-Out Calculation

The drive capability of the MH0025 1s a function
of system requirements, i.e. speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary cal-

example calculation

How many MM506 shift registers can be driven by
an MHOO025CN driver at 1 MHz using a clock pulse
width of 200 ns, rise time 30-50 ns and 16V am-
plitude over the temperature range 0-70°C?

Power Dissipation:

At 70°C the MHO025CN can dissipate 630 mW
when soldered into printed circuit board

Transient Peak Current Limitation:

From equation (1), it can be seen that at 16V and
30 ns, the maximum load that can be driven 1s
limited to 2800 pF.

Average Internal Power:

Equation (3), gives an average power of 50 mW at
16V and a 20% duty cycle.

culations to enable the fan-out to be calculated
for any system condition

Transient Current

The maximum peak output current of the MH0025
1s given as 1.5A. Average transient current required
from the driver can be calculated from
C (V' -V
= e (1)
T,

Typical rise times into 1000 pF load is 25 ns
For V' - V™ =20V, | = 0.8A.

Transient Output Power

The average transient power (P,.) dissipated, Is
equal to the energy needed to charge and discharge
the output capacitive load (C) multiplied by the
frequency of operation (f).

Pac=CLx (V' -V xt (2)

For V¥ - V™ =20V, f = 1.0 MHz, C__ = 1000 pF,
Pac = 400 mW.

Internal Power

“Q" State Neghgible (<3 mW)
1" State
-2
vt -V
Pt = v -v7) R )\ x Duty Cycle (3)
2

= 80 mW for V* - V™ =20V, DC = 20%

Package Power Dissipation

Total average power = transient output power +
internal power

For one half of the MH0025C, 630 mW -+ 2 can be
dissipated.

315 mW = 50 mW + transient output power
265 mW = transient output power

Using equation (2) at 16V, 1 MHz and 250 mW,
each half of the MHO025CN can drive a 975 pF
load. This 1s, less than the load imposed by the
transient current limitation of equation (1) and
so a maximum load of 975 pF would prevail

From the data sheet for the MM506, the average
clock pulse load is 80 pF. Therefore the number

975
of devices driven 1s 80 or 12 registers.
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Interface Circuits

MHO0026/MH0026C 5 MHz two phase MOS clock driver

general description

The MH0026/MH0026C is a low cost monolithic
high speed two phase MOS clock driver and inter-
face circuit. Unique circuit design along with
advanced processing provide both very high speed
operation and the ability to drive large capacitive
loads. The device accepts standard TTL/DTL out-
puts and converts them to MOS logic levels. It may
be driven from standard 54/74 series gates and
flip-flops or from drivers such as the DM8830 or
DM7440. The MH0026 1s intended for applications
in which the output pulse width is logically con-
trolled- 1.e., the output pulse width is equal to the
input pulse width.

features

Fastrise and fall times—20 ns with 1000 pF load
High output swing—20V

High output current drive—%1.5 amps
TTL/DTL compatible inputs

High rep rate—5 to 10 MHz depending on load

® Low power consumption in MOS 0" state—
2 mW
® Drives to 0.4V of GND for RAM address drive

The MHO0026 1s intended to fulfill a wide variety of
MOS interface requirements. As aMOS clock driver
for long silicon gate shift registers, a single device
can drive over 10k bits at 5 MHz. Six devices pro-
vide input address and precharge drive for a 8k by
16 bit MM1103 RAM memory system. Information
on the correct usage of the MH0026 in these as well
as other systems s included in the application sec-
tion starting on page 5. A thorough understanding
of its usage will insure optimum performance of the
device.

The device s available in 8-lead TO-5, one watt
copper lead frame 8-pin mini-DIP, and one and a
half watt TO-8 packages.

schematic diagram
(1/2 of Circuit Shown)

connection diagrams

8-Lead TO-5

INPUT A

INPUT A
N

Py
GL < INPUT !/
2R1 2R | 2R6
¢ <
EXTERNAL [H] INPUT B
R R1 4
o |—o o—¢ o ) o MHO026H/MH0026CH
INPUT o
R2 8-Lead Dual-In-Line Package
VWA~ —& '/m J.—Kq
R3 Vv 02 ne 1 —] L—] —s e
WA 4 [
% 03 k‘ @——O ouTPuT INPUTA 2 —|'>‘ 7 0UTRUT A
04
08 4 - 3 —i b—t v
‘__}-‘ 0——-'< V3 v
R4 % INPUTB 4 I> 5 OUTPUT
VW as ! 1 UTPUT B
l\i TOP VIEW
& I/m MHO0026CN
o p g 12-Lead TO-8
RY
W\ &

Note Pin 4 connected to case
TOP VIEW

MH0026G/MH0026CG
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absolute maximum ratings

V' -V~ Differential Voltage 22V
Input Current 100 mA
Input Voltage (V\ny — V") 5.5V
Peak Qutput Current 1.6A
Power Dissipation See curves
Operating Temperature Range MH0026 -55°C to +125°C

MH0026C 0°Cto 85°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

dc electrical characteristics (Notes1&2)

LIMITS

PARAMETER CONDITIONS UNITS
MIN TYP MAX

Logic 1" Input Voltage Vout =V~ +1.0V 25 1.5 \
Logic ““1”" Input Current Vin =V =25V, Voyr =V +1.0V 10 15 mA
Logic 0"’ Input Voltage Vout = V' -1.0v 0.6 0.4 \
Logic ‘0" Input Current Vin -V =0V, Vour=V - 1.0V -0.005 -10 MA
Logic 0" Output Voltage VY =450V, V™ =-12.0V

Viy =-11.6 40 43 Vv
Logic ‘0’ Output Voltage Viy -V =04V vt-10| V' -07 \Y
Logic ‘1" Output Voltage VY =450V, VT =-12.0V

Vin = -9.5V -11.5 -11.0 \Y
Logic ‘1" Output Voltage Viy -V =25V V™ +0.5 V' +1.0 \Y
“ON" Supply Current VY -VT=20V,V |y -V =25V 30 40 mA
“OFF" Supply Current VY -VT =20V, V)y -V =0.0V 10 100 MA

ac electrical characteristics (Notes 1 & 2, AC test circuit, T = 25°C)

Turn-On Delay (ton) 5.0 7.5 12 ns
Turn-Off Delay (togg) 5.0 12 15 ns
Rise ime (t,) — Note 3 VY -V~ =17V, C_ = 250 pF 12 ns
V' -V~ =17V, C_ =500 pF 15 18 ns
C, = 1000 pF 20 35 ns
Falltime (t;) — Note 3 V' -V =17V, C_ =250 pF 10 ns
V' -V =17V, C_ =500 pF 12 16 ns
C_ = 1000 pF 17 25 ns

Note 1: These specifications apply for v - v~ =10V to 20V, C|_ = 1000 pF, over the temperature range —55°C to +125°C
for the MH0026 and 0°C to +85°C for the MH0026C, unless otherwise specified.

Note 2: All typical values for the Tp = 25°C

Note 3: Rise and fall time are given for MOS logic levels, 1 e , rise time 1s transistion from logic /0" to logic 1" which is voltage
fall. See waveforms on the following pages.

ac test circuit switching time
P waveforms

450V INPUT = — |

O
1000 pF
F/ | | oUTPUT

10%

MHO026
L=y <10ns | (ouT) _J ::n;au
—_—— oF

014F

vT=-200V
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MH0026/MHO0026C

RISE TIME (ns) TRANSIENT POWER (mW) POWER DISSIPATION (W)

TURN-ON & TURN-OFF TIMES (ns)

typical performance characteristics
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typical applications (cont.)

AC Coupled MOS Clock Driver
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MHO0026/MH0026C

typical applications
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application information

1.0 Introduction

The MH0026 1s capable of delivering 30 watts
peak power (1.5 amps at 20V needed to rapidly
charge large capacitative loads) while 1ts package 1s
limited to the watt range. This section describes
the operation of the circuit and how to obtain
optimum system performance. |f additional design
information is required, please contact your local
National field application engineer.

2.0 Theory of Operation

Conventional MOS clock drivers like the MH0013
and similar devices have relied on the circuit
configuration in Figure 1. The AC coupling of an
input pulse allows the device to work over a wide
range of supplies while the output pulse width
may be controlled by the time constant -R; X C,.

EXTERNAL

v o

FIGURE 1. Conventional MOS Clock Drive

D, provides 0.7V of dead-zone thus preventing Q,
and Q, from conducting at the same time. In
order to drive large capacitive loads, Q; and Q,
are large geometry devices but C_,- now limits
useful output rise time. A high voltage TTL output
stage (Figure 2) could be used; however, during
switching until the stored charge is removed from
Q,, both output devices conduct at the same time.
This is familiar in TTL with supply line ghtches in
the order of 60 to 100 mA. A clock driver built
this way would introduce 1.5 amp spikes into the
supply lines.

EXTERNAL
c1

FIGURE 2. Alternate MOS Clock Drive

Unique circuit design and advanced semiconductor
processing overcome these clasic problems allow-
ing the high volume manufacture of a device, the
MHO0026, that delivers 1.5A peak output currents
with 20ns rise and fall times into 1000pF loads. In

a simplified diagram, D, (Figure 3) provides 0.7V
dead zone so that Qj is turned ON for a rising
input pulse and Q, OFF prior to Q; turning ON a
few nanoseconds later. D, prevents zenering of the
emitter-base junction of Q, and provides an initial
discharge path for the load via Q3 During a falling
input, the stored charge in Q3 is used beneficially
to keep Q3 ON thus preventing Q, from conduct-
ing until Q; 1s OFF. Q, stored charge is quickly
discharged by means of common-base transistor
Q.

The complete circuit of the MH0026 (see sche-
matic on page 1) basically makes Darlingtons out
of each of the transistors in Figure 3.

v
<
>
Im
[ ]
EXTERNAL q
c1 02
R out
IN o—4 a3
D1
e
>
<
L R3 4:
o | ®—O v-

FIGURE 3. Simplified MH0026

When the output of the TTL input element (not
shown) goes to the logic ‘1" state, current Is
supplied through Ciy to the base of Q; and Q,
turning them ON, and Q3 and Q4 OFF when the
input voltages reaches 0.7V. Initial discharge of
the load as well as E-B protection for Q3 and Q4
are provided by D; and D,. When the input
voltage reaches about 1.5V, Q¢ and Q; begin to
conduct and the load 1s rapidly discharged by Q.
As the input goes low, the input side of C, goes
negative with respect to V™ causing Qg and Qqy to
conduct momentarily to assure rapid turn-off of
Q, and Q; respectively. When Q; and Q, turn
OFF, Darlington connected Q; and Qg rapidly
charge the load toward V™ volts Rg assures that
the output will reach to within one Vg of the
vt supply

The real secret of the device’s performance is
proper selection of transistor geometries and resis-
tor values so that Q4 and Q; do not conduct at
the same time while minimizing delay from input
to output.

3.0 Power Dissipation Considerations

There are four considerations in determining
power dissipations.

1 Average DC power

2. Average AC power

3. Package and heat sink selection

4., Remember—2 drivers per package
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MH0026/MH0026C

application information (cont.)

The total average power dissipated by the MH0026
is the sum of the DC power and AC transient
power. The total must be less than given package
power ratings.

Poiss =P ac T Poc < Puax

Since the device dissipates only 2mW with output
voltage high (MOS logic “0"), the dominating
factor in average DC power is duty cycle or the
percent of time in output voltage low state (MOS
logic ““1”'). Percent of total power contributed by
Py ¢ is usually neglible in shift register applications
where duty cycle is less than 25%. P . dominates
in RAM address line driver applications where
duty cycle can exceed 50%.
3.1 DC Power (per driver)

DC Power is given by:

Poc = (VT =V X Ig(Low)) X

ON time

(OFF time—ON time

or P = (Output Low Power) X (Duty Cycle)
where: s ow) = ls @ (VF = V)
Example 1: (V* =45V, V™ =-12V)
a) Duty cycle = 25%, therefore
Poc =17V X 40mA X 17/20 X 25%
Poc = 145mW worst-case, each side
Poc = 109mW typically
b) Duty cycle = 5%
Poc =21mW
c) See graph on page 3
The above illustrates that for shift register applica-
tions, the minimum clock width allowable for the
given type of shift register should be used in order
to drive the largest number of registers per clock
driver.
Example 2: (V*=+17V, V™ = GND):
a) Duty cycle = 50%
Ppc = 290mW worst-case
Py = 218mW typically
b) Duty cycle = 100%

Poc = 580mW

Thus for RAM address line applications, package
type and heat sink technique will hmit drive
capability rather than AC power.

3.2 AC Transient Power (per driver)
AC Transient power Is given by:

Pac=(VT-Vv)2XfXcC,
where: f = frequency of operation

C_ = Load capacitance (including all

strays and wiring)
Example 3: (V' =+5V, V" =-12V)
Pac =17 X 17 X f(MHz) X 10° X
C_(nF) X 107°
PAc =290mW per MHz per 1000pF

Thus at 5MHz, a 1000pF load will cause any driver
to dissipate one and one half watts. For long shift
registers, a driver with the highest package power
rating will drive the largest number of bits for the
lowest cost per bit.

3.3 Package Selection

Power ratings are based on a maximum junction
rating of 175°C. The following guidelines are
suggested for package selection. Graphs on page 3
illustrate derating for various operating tempera-
tures.

3.31 TO-5 ("H") Package: Rated at 600mW still
air (derate at 4.0mW/°C above 25°C) and 900mW
with clip on heat sink (derate at 6.0mW/°C above
25°C). This popular hermetic package is recom-
mended for small systems. Low cost (about 10¢)
clip-on-heat sink increases driving capability by
50%.

3.32 8Pin (“N”) Molded Mini-DIP: Rated at
600mW still air (derate at 4.0mW/°C above 25°C)
and 1.0 watt soldered to PC board (derate at
6.6mW/°C). Constructed with a special copper
lead frame, this package is recommended for
medium size commercial systems particularly
where automatic insertion is used. (Please note for
prototype work, that this package is only rated at
600mW when mounted in a socket and not one
watt until it is soldered down.)

3.33 TO-8 (”“G") Package: Rated at 1.5 watts
still air (derate at 10mW/°C above 25°C) and 2.3
watts with clip on heat sink (Wakefield type
215-1.9 or equivalent—derate at 15mW/°C).
Selected for its power handling capability and

moderate cost, this hermetic package will drive «

very large systems at the lowest cost per bit.
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application information (cont.)
3.4 Summary—Package Power Considerations

The maximum capacitative load that the MH0026
can drive is thus determined by package type, heat
sink technique, ambient temperature, AC power
{which is proportional to frequency and capacitive
load) and DC power (which is principally deter-
mined by duty cycle). Combining equations pre-
viously given, the following formula is valid for
any clock driver with negligible input power and
negligible power in output high state:

-3
C_ (max in pF) = %— X

Praxtmw) (TaPKO) X Roo = (VF = V)2 X (De) X 10°
(VT =V7)?2 X Req X f(MH2)

or C_ (max n pF) = 5X 1073 X

P ax (MW) X 500 - V2 X Dc X 10°
Vg* X 500 X f(MHz)

Where: n = number of drivers per pkg. (2'for
the MH0026)

Pmax(.mW)(TA' pkg) = Package power
rating 1in milliwatts for given package,
heat sink, and max, ambient tempera-
ture (See graphs)

Dc = Duty Cycle =

Time in output low state

Time in output low + Time in output high state

Table 1 illustrates MH0026 drive capability under
various system conditions.

4.0 Pulse Width Control

The MHO0026 is intended for applications in which
the input pulse width sets the output pulse width;
i.e., the output pulse width is logically controlled
by the input pulse. The output pulse width is given
by:

t +t
(PW) g = (P, g+ = PW  +25ns

Two external input coupling capacitors are re-
quired to perform the level translation between
TTL/DTL and MOS logic levels. Selection of the
capacitor size is determined by the desired output
pulse width. Minimum delay and optimum per-
formance 1s attained when the voltage at the input
of the MHO0026 discharges to just above the
devices threshold (about 1.5V). If the input is
allowed to discharge below the threshold, ty ¢
and t; will be degraded. The graph on page 3
shows optimum values for Cyy vs desired output

=
I
o
o
N
)
~
<
T
o
o
N
)
(9]

pulse width. The value for C;y may be roughly

Req = equivalent internal resistance predicted by:

- -3
Roq = (VT = V)i 4wy = 500 ohms (worst Cin = @X 107 (PWlo yr
case over temperature for the MH0026 or

i f 500ns, th timum
660 ohms typically) For an output pulse width of 500ns, the optimu

value for C, is:

Vg = (V+ - V7) = total supply voltage across

! Cn =(2X 102)(500 X 10™%) = 1000pF
device

TABLE 1. Worst Case Maximum Drive Capability for MH0026*

TO-8 WITH T0-8 MINI.DIP TO-5 AND MINI-DIP

PACKAGE TYPE HEAT SINK FREE AIR SOLDERED DOWN FREE AIR

Max.

Max Ambient |
Operating Temp. | 60°C 85°C 60°C 85°C 60°C 85°C 60°C 85°C
Frequency | 4 2>

Duty Cycle
100kHz 5% 30 k 24 k 19 k 15 k 13 k 10k 7.5k 5.8k
500kHz 10% 6.5k 5.1k 4.1k 3.2k 27k 2k 1.5k 1.1k

1MHz 20% 2.9k 22 1.8k 1.4k 11k 840 600 430

2MHz 25% 1.4k 1.7k | 850 650 550 400 280 190

5MHz 25% 620 470 380 290 240 170 120 80

10MHz 26% 280 220 170 130 110 79 - -

*Note Valuesin pF and assume both sides in use as non-overlaping 2 phase driver, each side operating
at same frequency and duty cycle with (V¥ - V") =17V For loads greater than 1200 pF,
rise and fall times will be imited by output current, see Section 50
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MH0026/MH0026C

application information (cont.)

5.0 Rise & Fall Time Considerations(Note 3)

The MH0026's peak output current is limited to
1.5A. The peak current limitation restricts the
maximum load capacitance which the device is
capable of driving and is given by:

i1=c_ ¥<15a

The rise time, t
predicted by:

1, = (AV)(250 X 107*2 +C, )

for various loads may be

re

Where: AV = The change in voltage across C_
=vt_y-
Cy = The load capacitance
For V* - v~=20V,C_ = 1000pF, t, is:

t, 2= (20V)(250 X 1072 +107'?)
= 26ns

For small values of C_, equation above predicts
optimistic values for t.. The graph on page 3
shows typical rise times for various load capaci-
tances.

The output fall time (see Graph) may be predicted
by:
t, = 2.2R(Cg +C )
Pee +4

6.0 Clock Overshoot

The output waveform of the MH0026 can over-
shoot. The overshoot is due to finite inductance of
the clock lines. It occurs on the negative going
edge when Q, saturates, and on the positive edge
when Qj turns OFF as the output goes through
V+—Vbe. The problem can be eliminated by
placing a small series resistor in the ouput of the
MH0026. The critical valve for Rg=2y/L/CR where
L is the self-inductance of the clock line. In

practice, determination of a value for L 1s rather
difficult. However,R is readily determined emper-
ically, and values typically range between 10 and
51 ohms. R, does reduce rise and fall times as

iven by:
given by t, = t; = 2.2RsC

7.0 Clock Line Cross Talk

At the system level,voltage spikes from ¢; may be
transmitted to ¢, (and vice-versa) during the
transition of ¢; to MOS logic 1", The spike Is
due to mutual capacitance between clock lines and
1s, In general, aggravated by long clock lines when
numerous registers are being driven. Transistors
Q; and Q4 on the ¢, side of the MH0026 are
essentially “OFF"" when ¢, is in the MOS logic
"0 state since only micro-amperes are drawn
from the device. When the spike is coupled to ¢,,
the output has to drop at least 2 Vg before Q3
and Q4 come on and pull the output back to vt.
A simple method for eliminating or minimizing
this effect is to add bleed resistors between the
MHQ0026 outputs and ground causing a current of
a few milliamps to flow in Q4. When a spike is
coupled to the clock line Q4 is already “ON"’ with
a finite h,,. The spike is quickly clamped by Q.
Values for R depend on layout and the number of
registers being driven and vary typically between
2k and 10k ohms.

8.0 Power Supply Decoupling

Power supply decoupling is a widespread and

. . + -
accepted practice. Decoupling of V™" to V™ supply
lines with at least 0.1 uF noninductive capacitors
as close as possible to each MH0026 is strongly
recommended. This decoupling is necessary
because otherwise 1.5 ampere currents flow during
logic transition in order to rapidly charge clock
lines.
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Interface Circuits

MHO0027C dual high speed MOS interface driver

general description

The MH0027C is a dual high current active pull-up
designed to operate with a high current sink such
as the DH0034 or LM7541A and thus provides fully
TTL compatible DC coupled inputs The partition-
ing of current sinks and sources Into separate
packages provides higher overall power drive capa-
bility while minimizing system cost. The device is
intended for use asadriver for MOS RAM memories
such as the MM1103. The MH0027C s capable of
sourcing over 1 ampere peak current with a rise-
time of 25 ns into 600 pF loads.

features

® Fast rise times — 25 ns into 600 pF load

® Peak output current In excess of 1 ampere

® Fully compatible with DHO034 dual level shifter
and LM75450 series peripheral drivers.

® \Wide operating supply range — 5V to 25V
® Qutput voltage clamp

® Low power dissipation — 1 mW typical in
logic 1" state

The MHO0027C operates over an ambient tempera-
ture range of 0°C to +85°C and is supplied in a
miniature 8-pin molded dual-in-line package.

schematic and connection diagrams

Dual-In-Line Package

INPUT A —"

Ve =4

3

V™

4
INPUT B =

LT

—NC

I outeur a

v

L OUTPUT B

TOP VIEW
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MH0027C

absolute maximum ratings

Continuous Supply Voltage

Peak Supply Voltage (10 ms)

Input Voltage

QOutput Voltage

Peak Output Current (each side)
Power Dissipation (Note 1)
Operating Temperature Range
Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

25V
30V
25V
Vee
1.2A
1.0W
0°Cto 85°C

-65°C to +150°C

300°C

electrical characteristics (T, =+25°C, V' =24V, V¢, =21V, unless otherwise specified)

PARAMETER CONDITIONS LIMITS UNITS
MIN TYP MAX
Low Level Input Current (1) Vin =0V 18 25 32 mA
High Level Output Voltage (Vo) lop =4 mA 2075 210 21.25 \%
Low Level Output Voltage (Vo) loL =100 mA 07 1.0 \%
Turn-On Time (tyon) C_ =600 pF 5 15 ns
Turn-Off Time (tyorf) C_ =600 pF 5 15 ns
Rise Time (t,) C, = 600 pF 20 45 ns
Fall Time (t¢) C_ =600 pF 15 35 ns

Note 1* Rating applies for device soldered to a printed circuit board with 8 copper conductors
03 inches wide For ambient temperatures above 25 °C, derate hinearly at 6 7 mW/“C

For specifications on other National MOS clock
drivers and interface circuits, see the following
data sheets:

MOS Clock Drivers

Single Phase, TTL Input DC Coupled — MHQ007
Two Phase DC Coupled — MH0009

Single Phase, High Speed DC Coupled — MH0012
Two Phase AC Coupled — MH0013

Two Phase Low Cost — MH0025

Two Phase High Speed AC Coupled — MH0026

typical applications

TTL to MM1103 High Speed Memory Interface

v

Y i v

MOS Interface Circuits

Dual Voltage Translator — DM7800/DM8800

Dual High Speed Translator — DH0034/DH0034C

Quad 2-Input NAND TTL/MOS Interface —
DM8810,DM8811

Quad 2-Input AND TTL/MOS Interface — DM8810

Hex Inverter TTL/MOS Interface — DM8812

Dual Peripherial Drivers — LM350,LM351/
LM75450A,LM75451A

Analog Comparator to MOS — LM111 series

Dual Analog Comparator to MOS — LH2111 series

TTL to Negative Level Interface
(DC Coupled MOS Clock)

+5V

To —Iz

S 5
<

Shx ¢
< (optional) @
6 1

Rx

8 5 s Tn Tz
o § e
" (A optional) Q
vr;%uc 7 5 1 o
weuts 18O=—= m75451A o
DUAL MHOD27C ' To MM1103 &k by 16 bit memory array Rise
J[peRpaERaL | . s ;mmnm.uzsmwpmmm,mu
r:i{‘°—z DRIVER o
INPUTS {BO=——1
< :

1K) may be added
factor of 2

MHO027C

&
’ Output swing — 11V to 4V, delay time — 20 us
‘ Rise and fall tme — 26 ns for C, = 600 pF
—0¢

]

5
L&
12y

Note Ry (1K) Optional to decrease rise tme
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Interface Circuits

MH8808 dual high speed MOS clock driver

general description

The MH8808 1s a high speed dual MOS clock
driver intended to drive the two phases of a
memory array of 500 pF per phase at rates up to
4 MHz. The design includes output current limit-
ing for controlled rise and fall times, and thermal
shutdown which protects the chip against exces-
sive power dissipation or accidental output shorts
Two DTL/TTL compatible status outputs monitor
clock outputs and provide a corresponding TTL
logic level for status indication. Both direct and
internally damped outputs are available for each
phase to suit the particular application. It is ideally
suited for driving MM5262 2k RAM:s.

features

® High Speed 18 ns typ delay and 20 ns typ rise
and fall times with 500 pF load

® Current limited outputs 450 mA typ
® Direct and damped outputs available
® Thermal shutdown protection

m TTL compatible status outputs

m 1W dissipation capability at 256°C Ta
® 16 pin cavity dual-in-line package

® Qutput high level clamped to +5V

connection diagram

Dual-In-Line Package

DAMPED Voo DAMPED
Vss ouT ouT ———— out ouT NC
I"i l 15 14 13 12 11 lw l9
) [
) [
:

I 1 | 2 3 4 5 6 | 7 l 8
*  STATUS IN  —————— IN STATUS GND
ouT Ves out
(T 1L

*DO NOT CONNECT TO THIS PIN
TOP VIEW
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MH8808

Vss
Ves - Voo

Total Power Dissipation (Note 1)
Operating Temperature Range

absolute maximum ratings

+7V

26V

W

0°C to +70°C

electrical characteristics
The following apply for Vgg = +7V, Vgg = +5V, Vpp = =15V, T4 = 26°C unless otherwise stated

PARAMETER CONDITIONS MIN MAX UNITS
Input Current Vin = -9V (Note 2) 10 mA
Output Low Voltage lout = +1 mMA, V y = =10V -14 \Y
(Note 2)
Output High Voltage lout =-1mA, V= -14V 45 53
Status 1" Voltage louT = =250 pA, V|\ = =14V 3
Status 0" Voltage lout =20 MA, V) = =10V 05
(Note 2)

Output Leakage Current Vgg = ¥8 5V, Vgg = 5V

Vpp =-17 5V, Voyt = +8 5V

VN = open 100 MA
Damping Resistor 4 19
lgg Vin =-115V

Vgs = +6 BV, Vpp = =17 5V

Vgg = +85V (Note 2) 32 mA
Iss Vin =-115V

Vgs = +6 5V, Vpp = -17 5V

Vgg = +85V (Note 2) 23 mA
oo Vi =-115V

Vgs = +6 5V, Vpp = =17 5V

Vgg = +8 5V (Note 2) -55 mA
Output Rise Time C_ =500 pF 26 ns
Qutput Fall Time C_ =500 pF 26 ns
Delay to Negative-Going Output C_ =500 pF 7 22 ns
Delay to Positive-Going Output C_ =500 pF 10 25 ns

Note 1 Maximum junction temperature 1s 110°C For operation above 25°C derate at 85°C/W 0 ja for still air
Note 2 Test only one input high (more positive) at a time
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New Products

DM5485/DM7485(SN5485/SN7485)

4-bit magnitude comparator

general description

The DM5485/DM7485 performs magnitude com-
parison of straight binary and BCD (8421) codes.
Three fully decoded decisions on two 4-bit words
(A & B) are made and brought to three outputs.

features

® Greater than, less than and equal to in one
package

®m Easily expandable through high speed cascading

inputs
This device 1s fully expandable by use of c.:ascad.lng » Typical power 275 mW
inputs. When expanded the total comparison time
is a function of word length and is two gate delays
(= 12 ns) for each four bit section added to the
basic device delay.
truth table
COMPARING CASCADING
INPUTS INPUTS OUTPUTS
A3, B3 A2, B2 A1,B1 A0, BO A>B A<B A=B A>B A<B A=B
A3>B3 X X X X X X H L L
A3< B3 X X X X X X L H L
A3 =B3 A2> B2 X X X X X H L L
A3 =83 A2< B2 X X X X X L H L
A3 =83 A2=B2 A1>B1 X X X X H L L
A3 =83 A2 =B2 A1<B1 X X X X L H L
A3=B3 A2=B2 A1 =B1 A0 > BO X X X H L L
A3=B3 A2 =B2 A1=B1 A0 < BO X X X L H L
A3=B3 A2 =B2 A1=B1 A0 = BO H L L H L L
A3=B3 A2 =B2 A1=81 A0 = B0 L H L L H L
A3=B3 A2 =B2 A1=81 A0 = B0 L L H L L H
NOTE"* H = high level, L = low level, X = irrelevant
connection diagram
Vee
16 15 14 |13 12 |11 10 |
A; B, A, A B A

=g A>B
N

A>8 A=B A<B
o

uT__0uT _ouT

8
GND

1041
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DM5491A/DM7491A, DM54123/DM74123

DM5491A/DM7491A(SN5491/SN7491) 8-bit shift register

general description

The DM5491A/DM7491A is a serial-in, serial-out,
8-bit shift register utilizing TTL technology. It 1s
composed of eight RS master/slave flip flops, input
gating, and a clock driver. The register is capable of
storing and transferring data at clock rates up to
18 MHz while maintaining a typical noise-immunity
level of 1.0V. Power dissipation is typically 175
mW; a full fan out of 10 s available from the out-
puts.

Data and input control are gated through inputs
A and B to the first bit of the shift register. Drive
for the common clock line is provided by an
internal clock buffer. Each of the inputs (A, B,
and CP) appear as only one TTL input load.

The clock pulse inverter/driver causes these circuits
to shift information to the output on the positive
edge of an input clock pulse, thus enabling the
shift-register to be fully compatible with other
edge-triggered synchronous functions.

features

® High speed 18 MHz typ.
® Gated data input

m Both true and complement outputs of last bit
® |nput loading of 1 on each input

[]

Typical power 175 mW

connection diagram

[

ND
o3 2 oo |9 |8

DM54123/DM74123(SN54123/SN74123)

TTL/monostable multivibrator

general description

The DM54123/DM74123 is a dual retriggerable,
resettable monostable multivibrator providing an
output pulse whose duration and accuracy is a
function of external timing components. Its inputs
and outputs are standard TTL and compatible with
all 5400 and 7400 products.

There are two inputs per function, one active LOW
and one active HIGH. This permits triggering on
either the leading (positive going) or trailing (nega-
tive going) edge. Triggering is independent of input
transition time or pulse width. An input cycle
time shorter than the output R*C cycle time will
retrigger the DM54123 and result in a continuous
output.

Retriggering may be inhibited by tying the Q out-
put to the active LOW trigger input or the Q
output to the active HIGH input.

The true output may be forced LOW during any
phase of input or output timing by connecting a
logic LOW level to the reset input.

features

® Retriggerable 0% to 100% duty cycle

® TTL compatible inputs and outputs

® Triggers on leading or trailing edge

® Complementary outputs

m Compensated for temperature and power supply
variations

®m High speed trigger to Q 21 ns (typ.)

connection diagram

\

cc
||6 |15 [1‘ 13 |12 |l1 Iﬂl 9

Wl Tl Tl
GN
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DM54141/DM74141 (SN54141/SN74141)

BCD to decimal decoder/driver

general description

The DM54141/DM74141 is a second-generation
BCD-to-decimal decoder designed specifically to
drive cold cathode indicator tubes. This decoder
demonstrates an improved capability to minimize
switching transients in order to maintain a stable
display.

Full decoding is provided for all possible input
states. For binary inputs 10 through 15, all the out-
puts are off. Therefore the DM54141/DM74141,
combined with a minimum of external circuitry,
can use these invalid codes in blanking leading-
and/or trailing-edge zeros in a display as shown in
the typical application data. The ten high-perform-
ance NPN output transistors have a maximum
reverse current of 50uA at 55V.

Low-forward-impedance diodes are also provided
for each input to clamp negative-voltage transitions
in order to minimize transmission-line effects.
Power dissipation 1s typically 55 mW, which is
about one-half the power requirement of earlier
designs.

features

® Drives cold cathode numeric indicator tubes
directly

® Low leakage current at 55V (50uA max.)

Low power dissipation of 556 mW (typ.)

® Fully decoded inputs ensure all outputs off for
invalid codes

® |nput clamp diodes for minimizing transmission
line effects

connection diagram

Vee
T |15 14 13 12 e g
JERENEY
-O'g 210
112 I3 laTs s 8

GND

DM54160/DM74160(SN54160/SN74160),
DM54161 /DM74161 (SN54161/SN74161),
DM54162/DM74162(SN54162/SN74162),
DM54163/DM74163(SN54163/SN74163),

synchronous 4-bit counter

general description

These synchronous, presettable counters feature
an internal carry-look-ahead for applications in
totally synchronous high speed counting schemes.
The DM54160/DM74160 and DM54162/DM74162
are BCD decade counters and the DM54161/
DM74161 and DM54163/DM74163 are 4-bit binary
counters. All counting flip flops are triggered
simultaneously from a common clock buffer,
counting on the rising (positive going) edge of
the clock input waveform.

All counters are synchronously presettable to
either state. With a Low logic level on the Load
input, the next rising edge of the clock will transfer
into the counting register data present on the
inputs A, B, C, and D.

The Clear functions for the DM54160/DM74160
and DM54161/DM74161 are asynchronous and a
Low logic level on the Clear inputs will set all
outputs Low regardless of the state of the clock or
any other input (i.e., clear overrides all other
functions).

The Clear function for the DM54162/DM74162
and DM54163/DM74163 are totally synchronous. A
Low logic level on the Clear input will set the
outputs Low after the next clock pulse. This
synchronous clear allows simplified count sequences
as the maximum count can be decoded with one
extra NAND gate. This gate then synchronously
sets the counter to 0000 (all Low).

The internal carry-look-ahead provides for cascad-
ing up to 10 counters in totally synchronous
applications without additional gating.

features

Internal look-ahead for fast counting
Terminal count output for ripple cascading
Synchronous counting

Synchronous loading

Typical count frequencies over 32 MHz
DM54160/DM74160 equal to FSC 9310
DM54161/DM74161 equal to FSC 9316

connection diagram

16 |15 14 |13 )12 11 J10 |9

CARRY 0, O, 0 0O, ENAGLE]
ouTPUT T

6ND
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DM54174/DM74174, DM54175/DM74175
DM54196/DM74196, DM54197/DM74197

DM54174/DM74174(SN54174/SN74174) hex D flip flop
DM54175/DM74175(SN54175/SN74175) quad D flip flop
general description features

Both devices contain positive edge-triggered D- m Buffered clock and direct clear inputs
type flip flops. Q outputs only appear on the
DM54174/DM74174 whereas both Q and Q out-
puts are available on the DM54175/DM74175.
Overriding Clear inputs are used to set the Q out-
puts to the logic ‘0" state.

connection diagrams

® Individual data input to each flip flop

truth table

Vec Vee
[16 [15 |18 |13 12 |1 [10 |9 6 15 14 p3 p2 oo g INPUTS OUTPUTS
_EE:F == =1 CLEAR | ctock [p| o | a*
N e J L e
astt P hen Fox o o aolt
g L X X L H
I H * H H L
: H t
L4 e LJz= S T o N
o o do s o H L X Q | @
il 12 1o s 16 15 Ta T 1213 1als Is 17 s *Avarlable on the DM54175/DM74175
GND GND X = Don't care
DM54174/DM74174 DM54175/DM74175 + = Transition from low to high

DM54196/DM74196(SN54196/SN74196)
presettable decade counter

DM54197/DM74197(SN54197/SN74197)
presettable binary counter

general description

These high-speed counters consist of four M/S flip
flops which are internally connected to provide
either a divide-by-two and a divide-by-five counter
(DM54196/DM74196); or a divide-by-two and a
divide-by-eight counter (DM54197/DM74197). The
outputs may be preset to any state by placing a
low on the count/load input and entering the
desired data at the data inputs, independent of the
state of the clocks. '

features

® |nput clamping diodes simplify system design
® Output Qa will drive clock-2 input plus ten
series 54/74 loads

connection diagram

Vee
J]O 13 112 111 )10 |9

m Performs BCB, bi-quinary, or binary counting S S o2
® Fully programmable
® Fully independent clear input T 12 13 o s 16 Iy
= Guaranteed to count at input frequencies from GND
0 to 50 MHz
DM54197/DM74197
truth tables (See Note )
OUTPUT
COUNT T o[ o Tox
DM54196/DM74196 DECADE BI-QUINARY S LT
(BCD) (See Note 1) (5-2) (See Note 2) 1 L L L H
OUTPUT OUTPUT 2 L|lL]H]L
COUNT Qp [ Oc [ Qs | Qa COUNT Qa| Q| Qc | Qg 3 Ll L|{H]|H
5 LT o oo te 4 L]H|L]|L
1 R 1 I A I 5 L
) clotlale 2 clolnle 6 L{H|[H]L
3 Clctwln 3 clolulw 7 L|H|[H]|H
4 L{H|L]|L 4 L{HfL]L 8 S B T
5 clwlola 5 wlolole 9 HlL|L]|H
s clulnle 6 wlololn 10 HiL|[H|L
7 Clwlaln ; wlolule 1 H|lL|[H]|H
8 alolole 8 wloluln 12 H|A|[L]|L
9 Hict|L|H 9 H{H|L]|L 13 H|lH|L]|H
0 14 H|lH[H]|L
Note 1. Output QA connected to CLOCK-2 input 15 H[H]|HIH

Note 2° Output Qp connected to CLOCK-1 input




DM7512/DM8512 dual gated master/slave JK/D flip flop

general description

The DM7512/DM8512 1s a dual flip flop which
can operate in either a J, K mode or in a D-type
mode. Both flip flops operate from a common
clock and a common asynchronous clear but have
separate mode inputs so that one can operate as a
J, K flip flop while the other is operating as a D-
type flip flop. (See truth table.)

logic and connection diagrams

features

® Positive-edge-triggered

® High speed, 40 MHz typical operation

= DM75L12/DM85L12 pin compatible

® Target power dissipation 270 mW max.

truth table

e e e bl Vec
| | 16 |15 |14
| |
'
+
02 M2
CLK.
I‘ﬂ. My
S | [l s

V| K| M| CLR | Oun

12 |11 |10 ]g o o ; 5 5

! N

1 0 1 0 1

ke ok B & 0 1 1 0 0
) LR 1 1 1 0 'Q‘N

[ X X o 0 5

X X X 1 o*

s ? G,]qan *Asynchronous transition

X = Don't care

DM7555/DM8555 TRI-STATE®programmable decade counter

general description

The DM7555/DM8555 is a TRI-STATE four-bit
decade counter which has both conventional and
TRI-STATE outputs. When the TRI-STATE out-
puts are in the high-impedance mode, they can be
used to load information into the subsequent stage.
This is particularly useful in applications involving
program counters. Fully synchronous operation
results when these devices are cascaded.

features

® Typical power dissipation 375 mW
® Target propagation delay 27 ns
® Target clock frequency 50 MHz

logic diagram

12

connection diagram

WAX_ 105 W0c 00 105 104
[COUNT
CE CLK

|7234551G|s

o 7

-

9
cLock

a
RESET

18 max

COUNT

Vec =18 6
GND=8 0
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DM7556/DM8556, DM7613/DM8613

DM7556/DM8556 TRl-STATE®programmable binary counter

general description connection diagram

The DM7556/DM8556 is a TRI-STATE four-bit
binary counter which has both conventional and
TRI-STATE outputs. When the TRI-STATE out-

puts are in the high-impedance mode they can be Vee
used to load information into the subsequent stage. |16 |15 {14 |13 iz ir o |9
This 1s particularly useful in applications involving
program counters. Fully synchronous operation WAX W0p V0, 00 105 10
results when these devices are cascaded. e ax
O Q¢ RESET Qg 0y LOAD

features

lile T3 lals 7 Is
® Typical power dissipation 375 mW ane
® Target propagation delay 27 ns
® Target clock frequency 50 MHz

logic diagram

* D

‘o
D

= é._Dj
N
N

Ll ]

i)o—‘%mr
Voc = 16 6 5 3 2
GND=§ 0 s Q lo
DM7613/DM8613 quad gated D flip flop
general description features
DM7613/DM8613 is a positive-edge-triggered quad m Positive-edge-triggered, buffered clock
gated D flip flop with direct clear and gated ® Target power dissipation 380 mW max.
inputs. The gate, if set to a logical “‘1"" level, will ®m Target propagation delay 42 ns max.
inhibit data entry from the data input. m Target clock rate 20 MHz min.
logic and connection diagrams truth table
CLEAR
°“|>° v,
y W6 pis 143 pz oo 12 D | G | CLR | Qnu
RESET 1 o 0 1
oa 8% Tiio, /o 00 W05 10 0 0 0 0
o o P x| 1 0 Qy
(] Qo Oc RESET 0o 04 {DAD X X 1 0*
o L2 |
il ladads Ts 17 Ts X = Don't care

uo—Do GND *Asynchronous transition
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DM7833/DM‘8833,DM7834/DM8834, DM7835/DM8835,
DM7839/DM8839 quad TRI-STATE® transceivers

general description

This faruly of TRI-STATE® party line trans-
ceivers offer extreme versatility in bus organized
data transmission systems. The data bus may be
unterminated, or terminated DC or AC at one or
both ends. Drivers in the third (high impedance)
state load the data bus with a negligible leakage
current. The receiver input current is low allowing
at least 100 driver/receiver pairs to utilize a single
bus. The bus loading isunchanged when V¢ = 0V.
The receiver incorporates hysteresis to provide
greater noise immunity. All devices utilize a high
current TRI-STATE output driver. The DM7833/
DM8833 and DM7835/DM8835 employ TRI-
STATE outputs on the receiver also, while on
the DM7834/DM8834 and DM7839/DM8839 the
receiver outputs are standard active pull up T2L.

The DM7833/DM8833 are non-inverting quad
transceivers with a common driver disable con-
trol and a common receiver disable control.

The DM7839/DM8839 are non-inverting quad

transceivers with a common two-input driver
disable control.

The DM7834/DM8834 are inverting quad trans-
ceivers with a common two input driver disable
control.

connection diagrams

Vee
"lﬁ 15 |14 '13 12 I“ |10 tg

[ LEhlgH
TR

112 TalaTs 17 T8
GND

DM7833/DM8833

|16 {15 |14 13 12 |11 EIJ i9

a Is Is 17 s
GND

DM7835/DM8835

The DM7835/DM8835 are inverting quad trans-
ceivers with a common driver disable control
and a common receiver disable control.

features

= Receiver hysteresis 450 mV (typ)
®  Receiver noise immunity 1.4V (typ)
8 Receiver input current 50 uA (max)

for normal Vcc or

Vee =0V
® Receivers
Sink 16 mA at 0.4V (max)
S 2.0 mA (mil .
ource 5.2 EA :2:)":‘) at 2.4V (min)
® Drivers
Sink 50 mA at 0.5V (max) or
32 mA at 0.4V (max)
Source 10.4 mA at
2.4V (min)

® Drivers have TRI-STATE outputs

= DM7833/DM8833 and DM7835/DM8836 re-
ceivers have TRI-STATE outputs

® Capable of driving 1002 DC terminated buses

®m 74 series TTL compatible

Vec
[16 |15 |14 |13 12 11 1o e

1 12 3 la s T 7 o
GND
DM7834/DM8834
Vee
12 1 o

||6 15 IM |13

v 2 ol s s T T
GND

DM7839/DM8839
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DM9602/DM8602

DM9602/DM8602 dual TTL/monostable multivibrator

general description

The DM9602/DM8602 is a dual retriggerable,
resettable monostable multivibrator providing an
output pulse whose duration and accuracy Is a
function of external timing components. Its inputs
and outputs are standard TTL and compatible with
all 7400, 74H and 74S families.

There are two inputs per function, one active Low
and one active High. This permits triggering on
either the leading (positive going) or trailing (nega-
tive going) edge. Triggering is independent of
input transition time or pulse width. An input
cycle time shorter than the output R*C cycle time
will retrigger the DM9602 and result in a contin-
uous output. '

Retriggering may be inhibited by tying the Q out-
put to the active Low trigger input or the Q out-
put to the active High input.

The true output may be forced Low during any
phase of input or output timing by connecting a
logic Low level to the reset input.

features

0% to 100%
duty cycle

Resettable and
retriggerable
TTL compatible inputs and outputs

Triggers on leading or trailing edge
Complementary outputs

Compensated for temperature and power supply
variations

connection diagram

Vee
115 15 (14 |13 Iiz I“ |10 9
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DM54L89A/DM74L89A 64-bit random access memory

general description

The DM54L89A/DM74L89A is a fully decoded
64-bit RAM organized as 16 4-bit words. The
memory is addressed by applying a binary number
to the four Address inputs. After addressing, infor-
mation may be either written into or read from the
memory. To write, both the Memory Enable and
the Write Enable inputs must be in the logical *'0"
state. Information applied to the four Write inputs
will then be written into the addressed location.
To read information from the memory the Memory
Enable input must be in the logical ‘0" state and
the Write Enable input in the logical ‘1" state.
Information will be read as the complement of
what was written into the memory. When the
Memory Enable input is in the logical 1" state,

logic diagram

the outputs will go to the logical “1" state,

The A" suffix is used to denote that full “tenth-
power’” technology has been employed in building
this RAM.

features

m Series 54L/74L compatible

®m Organized as 16 4-bit words

® Typical access from chip enable 50 ns
® Typical power dissipation 55 mW
® Open collector outputs to permit “wire OR"
° capability :

® Pin compatible with SN5489/7489, 3101, 56501

ADDRESS
INPUTS

R
R

o

S2 | sense

QUTPYTS

DATA
INPUTS

Hd

Yy

connection diagram

12 |11

115 |14 |13

||

Ay A, Ay D S D3

Lieane,

Wl Tl T ToTe
GND

Vee
16 10 |8

truth table
MEMORY | WRITE
ENABLE | ENABLE OPERATION OUTPUTS
0 0 Write Logical 1" State
0 1 Read Complement of Data
Stored i Memory
1 X Hold Logical /1" State

109

V681vYLNA/V68T1YSING



DM54L123/DM74L123

DM54L123/DM74L123(SN54L123/SN741L123)
dual TTL/monostable multivibrator

general description

The DM54L.123 is a low power dual retriggerable,
resettable monostable multivibrator providing an
output pulse whose duration and accuracy is a
function of external timing components. Its inputs
and outputs are compatible with all 54L and 74L
products.

There are two inputs per function, one active LOW
and one active HIGH. This permits triggering on
either the leading (positive going) or trailing (neg-
ative going) edge. Triggering is independent of
input transition time or pulse width. An input
cycle time shorter than the output R*C cycle time
will retrigger the DM54L123 and result in a con-
tinuous output.

Retriggering may be inhibited by tying the Qout-
put to the active LOW trigger input or the Q
output to the active HIGH input.

The true output may be forced LOW during any
phase of input or output timing by connecting a
logic LOW level to the reset input.

features

m Low power 25 mW

® Resettable and 0% to 100%
retriggerable duty cycle

Low power TTL compatible inputs and outputs
Triggers on leading or trailing edge
Complementary outputs

Compensated for temperature power supply
variations

® High speed, trigger to Q

50 ns (typ)

connection diagram

Vee
16 ES IM 13

12 |H |10 ID

hda s lals 6 s
GND
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DMb54L187A/DM74L187A 1024 -bit read only memory

general description

The DM54L187A/DM74L187A s a custom-pro-
grammed read-only-memory organized as 256
four-bit words. Selection of the proper word is
accomplished through the eight select inputs.

The A’ suffix Is used to denote that full “tenth-
power"”’ technology has been employed in building
this ROM.

Two overriding memory enable inputs are provided
which when mask-programmed in one of the three
options described will cause all four outputs to

logic diagram

read either the normal memory contents or go to
the logical ‘1" state.

features

®m Full tenth-power technology

Custom-programmed memory enable inputs
QOpen-collector outputs

® Pin compatible with SN54187/SN74187

® Typical power dissipation 60 mW
® Typical access time 85 ns
]

[ ]

(‘7 o™
A O
1024-81T MEMORY CELL
1 0F 32 wx32
% O] oecoven MERZRY MATRIX
anary | " T
SELECT
As O
" m oF 8 M N OF 8
Jo—— T 1 0F 8 1 0F 8 1
A Oy peconen | ®]  oecoen | "]  oecooer | DECooeR
R O * B
MEMORY /ME, OF=
ENABLE ME; O
0PTION 1
(o) (10) (1) 12)
v v3 v2 v
Pin (16) = Vee Pin (8) = GND
ouTPUTS
3 ME
ME;Z:D-— Me;m
0PTION 2 0PTION3
connection diagram truth table
OPTION ME4 ME, OUTPUTS
Vee 1 0 0 Normal
16 |15 |14 13 |12 |11 |10 |9 1 X Logical i
X Logmél 1
THRRY T T ¥:
P 2 1 1 Normal
il ARy seLer e 0 X Logical 1
X 0 Logical 1
T T 3 1 0 Normal
12 [ el 7 GN‘:) X 1 Logical 1
0 X Logical 1

X = Don't care
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DM70L95/DM70L97, DM70L96, DM70L98

DM70L95, DM70L97 TRI-STATE®

general description

The DM70L95 and DM70L97 are a collection of
six non-inverting buffer gates which can be dis-
abled to provide a high impedance (TRI-STATE)
output. The disable function is performed by two
inputs, DIS; and DIS,, which produce the TRI-
STATE when taken high. For the DM70L95 all

outputs go to the Hi-z STATE if DIS; or DIS; are,

high. For the DM70L97, outputs 1, 2, 3, and 4
are disabled (Hi-z) when DIS; = 1" and outputs
5 and 6 are disabled (Hi-z) for DIS, = ““1.""

connection diagrams

Vee
J]G I15 |14 113 |12 111 |10 9

e liladls Is b Ts
GND

DM70L95

hex buffers

features

8 TRI-STATE outputs

® Typical power dissipation 22 mW
® Typical propagation delay 40 ns

® DM70L95 and DM70L97 have same pinouts as
DM7095 and DM7097 respectively

VCC
|16 |16 |14 13 12 11 q1o e

il Tadads Te I Ts
GND

DM70L97

DM70L96, DM70L98 TRI-STATE® hex buffers

general description

The DM70L96 and DM70L98 are a collection of
six inverting buffer gates which can be disabled to
provide a high impedance (TRI-STATE) output.
The disable function is performed by two inputs,
DIS; and DIS,, which produce the TRI-STATE
when taken high. For the DM70L96 all outputs go
to the Hi-z STATE if DIS; or DIS, are high. For
the DM70L98, outputs 1, 2, 3, and 4 are disabled
(Hi-z) when DIS; = “1" and outputs 5 and 6 are
disabled (Hi-z) for DIS, = ““1.”

connection diagrams

Voc
rmlluM ‘13 |12 |11 lID |9

il dads Is 7 Ts
GND

' DM70L96

features
® TRI-STATE outputs
® Typical power dissipation 17 mW

® Typical propagation delay 30 ns

DM70L96 and DM70L98 have same pinouts as
DM7096 and DM7098 respectively

Vee
JIL[WJM |13 llZ l" Pﬂ |9

Il Tl Is i Ts
GND

~

DM70L98
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DM76L13/DM86L13 quad gated D flip flop

general description

The DM76L13/DM86L13 i1s a low power TTL
quad gated D flip flop with direct clear and gated
inputs. The gate, If set to a logical 1"’ level, will
inhibit data entry from the data input.

logic diagram

features

Positive-edge-triggered, buffered clock
Typical power dissipation
Typical propagation delay

25 mW
70 ns

Pin compatible with std. TTL DM7613/DM8613

CLEAR O—Dc

RESET

CLOCK W&

connection diagram

Vi
Tfﬁ l|5 IN 13 |12 111 10 {8

"]

Tl s dads Ts 17 Ta
GND

truth table

Q -O 0

D |G| CLR | Oyn
100 0 1
oo 0 0
X |1 0 Oy
X | x 1 0*

*Asynchronous transition

X = Don’t care
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DM76L97/DM86L97

DM76L97/DM86L97 TRI-STATE® 1024-bit read only memory

general description

The DM76L97/DM86L97 is a custom-programmed
read-only-memory organized as 256 four-bit words.
Selection of the proper word is accomplished
through the eight select inputs.

Two overriding memory enable inputs are provided
which when mask-programmed in one of the three
options described will cause all four outputs to
read either the normal memory contents or go to
the high impedance state.

logic diagram

features

m Full tenth-power technology

® Pin compatible with SN54187/SN74187

60 mW
70 ns

® Typical power dissipation
® Typical access time
® Custom-programmed memory enable inputs

® TRI-STATE outputs

P
A 0Tz
As O
1024-BIT MEMORY CELL
o > 1 OF 32 32x32
% O] beconen usuonv‘mumx
O]
anany | " OF
SELECT
A, OG>
A2 Oy > ]
A0 ol 108 1 0F 8 1 0F 8 1 0F 8
'O DECODER DECODER DECODER DECODER
R O > ] 1
ENABLE |ME,
: (& OPTION 1
¢l (10 1 n2)
va v3 ¥2 v
P (16)= Ve Pin (8) = GND
ouTPUTS
ME ME,
ME;m Mizm_
OPTION 2 OPTION 3
b‘\
connection diagram truth table
OPTION ME, ME, OUTPUTS
Vee
115 15 |14 |13 |12 |11 |10 |9 1 0 0 Normal
1 X Logical 1
X 1 Logical 1
L ML Y N
. s o T ve 2 1 1 Normal
BINARY SELECT 0 X Logical 1
X 0 Logical 1
' | 3 1 0 Normal
Tlz i3 ladls le GNBD X 1 Logical 1
0 X Logical 1

X = Don’t care
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DM76L99/DM86L99 TRI-STATE®64-bit random access memory

general description

The DM76L99/DM86L99 is a fully decoded 64-bit
RAM organized as 16 4-bit words. The memory
1s addressed by applying a binary number to the
four Address inputs. After addressing, information
may be either written into or read from the
memory. To write, both the Memory Enable and
the Write Enable inputs must be in the logical 0"
state. Information applied to the four Write inputs
will then be written into the addressed location.
To read information from the memory the Mem-
ory Enable input must be in the logical "'0" state
and the Write Enable input in the logical ““1"* state.
Information will be read as the complement of
what was written into the memory. When the
Memory Enable input is in the logical ‘“1" state,
the outputs will go to the high-impedance state.

logic diagram

This allows up to 75 memories to be connected
to a common bus-line without the use of pull-up
resistors. All memories except one are gated into
the high-impedance while thé one selected mem-
ory exhibits the normally totem-pole low imped-
ance output characteristics of TTL.

features

® Series 54L74L compatible

® Same pin-out as SN5489/SN7489, 3101, 5501

® QOrganized as 16 4-bit words

® Expandable to 1200 4-bit words without addi-
tional resistors

® Typical access from chip enable 50 ns
® Typical access time 80 ns
® Typical power dissipation 55 mW

H

ADDRESS
INPUTS

rEmer

th - Fa
[l

S2 | sense

OUTPUTS

DATA
INPUTS

Ss

Silee N

connection diagram

Vee
[16 |15 14 13 12 1 o |8

[ 1] J
Ay Ay Az Dg Sq D3
Ao S

ME WE Dy S; D, S;

1

Wl laladlsl o Ts
GND

truth table

MEMORY | WRITE
ENABLE | ENABLE OPERATION OUTPUTS
0 ‘0 Write Logical 1" State
0 1 Read Complement of Data
Stored 1n Memory
1 X Hold Logical 1" State

10-15
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LM160, LM161

LM160 high speed differential voltage comparator

general description

The LM160 high speed comparator is designed to
be used in D to A and disc file pre amp applica-
tions where speed is critical. It is designed with a
high impedance differential input stage and pro-
vides complementary saturated logic output levels,
with minimum skew between outputs. The device
operates off of £4.5V to 6.0V supplies and has
outputs which are compatible with standard DTL/
TTL levels. This product is pin and function com-
patible with the uA760. TO-5, dual-in-line and

connection diagrams

Metal Can Package

TOP VIEW

flat package versions of this product will be
available.

features

Response time
Bias current max.
Offset voltage
Voltage gain

Dual-In-Line Package

Vee GND
144['3 112 I’Il 10 l!

18

15 ns
10 uA
2mV
3000

LM161 high speed differential voltage comparator

general description

The LM161 high speed comparator is designed for
D to A and disc file pre amp applications where
speed is critical. It features a high impedance
differential input stage and provides complemen-
tary saturated logic output levels with minimum
skew between outputs. Each output is individually
strobed and is compatible with standard DTL/TTL
levels. The preamplifier section 1s capable of oper-
ating from 4.5V to *15V supplies, and is inde-
pendent of supply symmetry. This comparator Is
pin and function compatible with the NE529.

connection diagrams

Metal Can Package

TOP VIEW

TO-5, dual-in-line and flat package versions of the
product will be available.

features
® Op amp supply compatible

Common mode range
Individual output strobing
Maximum bias current
Response time

Offset voltage

Voltage gain

Dual-In-Line Package

Vee
e |3

[2_p o G]'%D 18

10 uA
15 ns
2mV
3000
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LM55325/LM75325 memory driver

general description

The LM55325 and LM75325 are monolithic mem-
ory drivers which feature high current outputs as
well as internal decoding of logic inputs. These cir-
cuits are designed for use with magnetic memories.

The circuit contains two 600 mA sink-switch pairs
and two 600 mA source-switch pairs. Inputs A and
B determine source selection while the source
strobe (S1) allows the selected source turn on. In
the same manner, inputs C and D determine sink
selection while the sink strobe (S2) allows the
selected sink turn on.

Sink-output collectors feature an internal pull-up
resistor in parallel with a clamping diode con-
nected to Veo. This protects the outputs from
voltage surges associated with switching inductive
loads.

The source stage features node R which allows
extreme flexibility in source current selection by
controlling the amount of base drive to each
source transistor. This method of setting the base
drive brings the power associated with the resistor

connection diagram

Veez cc:
JiG |15 I“ lﬂ |12 I" |||| lg

outside the package thereby allowing the circuit to
operate at higher source currents for a given junc-
tion temperature. If this method of source current
setting is not desired, then nodes R and Ryt can
be shorted externally. This activates an internal
resistor connected from Vccy to node R. This
method provides adequate base drive for source
current up to 375 mA with Vgep = 16V or
600 mA with Vgep = 24V.

The LM55325 operates over the full military
temperature range of —55°C to 125°C, while the
LM75325 operates from 0°C to 70°C.

features

600 mA output capability

24 volt output capability

Dual sink and dual source outputs
Fast switching times

Source base drive externally adjustable
Input clamping diodes

DTL/TTL compatible

Veer

lvlz TalaTs T 12 Ts
GND
truth table
ADDRESS'INPUTS STROBE INPUTS OUTPUTS
SOURCE SINK__| SOURCE[SINK | SOURCE SINK
A B [+ D $1 s2 w X Y z
L H | x X L H | ON OFF | OFF OFF
THOL X X L H |OFF ON | OFF OFF
X X | L H H L |oFF oFr | ON OFF
X X HoL H L |oFF oFF | OFF oN
X X X X H H OFF OFF | OFF OFF
H H | H H X | X |OFF OFF | OFF OFF

H = high level, L = low level, X = irrelevant

Note Not more than one output Is to be on at any one time

10-17
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LM75324

LM75324 memory driver with decode inputs

general description features

The LM75324 is a monolithic memory driver
which features two 400 mA (source/sink) switch
pairs along with decoding capability from four
address lines. Inputs B and C function as mode
selection lines (source or sink) while lines A and D
are used for switch-pair selection (output pair
Y/Z or W/X).

400 mA output capability

High voltage outputs

Dual sink/source outputs

Internal decoding and timing circuitry
Fast switching times

0°C to 70°C operation

DTL/TTL compatible

connection diagrams

GND GND
Vec GND 2 Vee 1
14 E 112 lﬂ llﬂ 19 8 l16 l15 l'“l l13 l‘IZ l“ PI‘I lg

B Eu==icE

IR vl daTals Ts T Ts

truth table

INPUTS 1 OUTPUTS
ADDRESS | TIMING | SINK | SOURCES | SINK
ABCD|EFG w X Y Z
0011111 ON | OFF OFF| OFF
0101[1 11 OFF | ON OFF | OFF
11001 11 OFF | OFF ON | OFF
1010111 OFF | OFF OFF| ON
X X X X{0 X X | OFF | OFF OFF | OFF
X X X X|X 0 X | OFF | OFF OFF | OFF
X X X X|X X 0 | OFF | OFF OFF | OFF

Note 1: X - Logical 1 or logical 0

Note 2: Not more than one output Is to be allowed to be
ON at one time When all timing inputs are ata
logical 1, two of the address inputs must be at a
logical 0O
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LM75461,LM75462,LM75463,LM75464
dual peripheral drivers (high voltage)

general description

These circuits are high voltage versions of the ® Both outputs can sink 300 mA simultaneously
LIV!7545?A, LM75452, LM75453, and LM754.54 ® Two separate drivers per package
series. Pin configurations for the corresponding & 0°C 70°C i
parts in the two series are identical. Each circuit to operation
contains two independent high voltage transistors ® Identical pin configurations as the lower voltage
each capable of sinking 300 mA at the same time. LM75450 series equivalents
= 8-pin mini-dual-in-line package
features ® Inputs have clamp diodes and are DTL/TTL

® High breakdown
m Qutputs withstand high voltage with Ve =0V
for power strobing applications

connection diagrams

compatible

Vee B2 A2 X2 Vee B2 A2 X2
Js 7 ] 5 8 1 6 5
1 2 I 3 4 1 | 2 | 3 4
Al 81 X1 GND A1 81 X1 GND
TOP VIEW TOP VIEW
LM75461 LM75462
Vee B2 A2 X2 Vee 28 2A 2y

Al B1 x1 GND

TOP VIEW
LM75463

1 Iz Ia 4

1A 18 v GND

TOP VIEW
LM75464

Y9PSLWNT "€E9PSLINT "ZTOVSLINT ‘L9VYSLNT
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MH7803/MH8803, MH7807/MH8807

MH7803/MH8803,

MH7807/MH8807 oscillator/clock drivers

general description

The MH7803/MH8803 and MH7807/MH8807 are
complete self-contained two-phase oscillators and
clock driver subsystems for MOS micro-computer,
calculator and shift register systems.

features

® No external timing components

® Two non-overlapping outputs

= Both frequency and pulse width are voltage
controlled

logic diagram

® Frequency adjustable from 100 kHz to 500 kHz
(MH7803/MH8803) and from 400 kHz to
2 MHz (MH7807/MH8807)

®m Pulse width adjustable from 300 ns to 2us
® Low power for battery operation

® TTL outputs for verification and synchroniza-
tion

m Both direct and damped MOS outputs

-—0 V*
—O V"
FREQUENCY CONTROL Qe vco ONE-SHOT F-F
0 PR O INHIBIT
I () TEST
PULSE WIDTH CONTROL O~
Vee
100
A'AVA' ¢|
DAMPED MOS OUTPUTS TTL OUTPUTS
100
92 QuuAA Ayt 92
GND
o
2] 92
DIRECT MOS OUTPUTS
connection d lagrams
INHIBIT INPUT =l et F v
PW CONTROL w3 LS rest o conTRoL —f LJ 1S inmiBiT
41 MOS DAMPED =l I rrEa controL
2 7
61 MOS =4 L v rru) = v
42 MOS DAWPED = 1 o, omy . .
. . o7 = Lo TesT
2 M0S === b= o, (TTL)
) 8
V- - f= ano (1TL) v L FREQ CONTROL
TOP VIEW T0P VIEW
MH7803/MH8803 MH7807/MH8807
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MH8804,MH8805 quad, dual MOS memory drivers

general description

The quad MH8804 and the dual MH8805 are
bipolar to MOS drivers specifically designed to
drive input address lines for MOS memory arrays
using MM1103 type RAMs. The MH8804 is pin
compatible with the 13207 and the MH8805 with
the SN75361.

connection diagrams

1

Vgg =i U b— Vcc
0y = 04

3 L 14

Dy —d H4+— 0,
4 13

£ e,
5 12

£, — -
6 1

0, — I_..q_..nj
7 10

0, — 05

8 9
oo — Eé_ — Vs

TOP VIEW

h d
1

MH8804

features

Current mode output drive
Rise and fall times

Delay times

High output voltage

Low output voltage

Input levels

8

D) — T
2 7

E pe 0

4
GND ~——ef — Vss

TOP VIEW

MH8805

+500 mA
20 ns

15 ns

Vgs — 1.0V
0.3V
TTL/DTL
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AC Test Circuits

5V

5V OUTPUT

INPUT O

Test Circuit 1

+5V

/ Cout
+24V |

Test Circuit 2

) 4000
Voo =5V

S2

1

S Sz Cp
tod1 Closed Closed | 50 pF
thdo0 Closed Closed | 50 pF
tom Closed Closed | 5pF”
tiH Closed Closed 5pF*
tho Closed Open 50 pF
tH1 Open Closed 50 pF

* Approximate value of jig capacitance only

Test Circuit 3

Ve =5V
o
>
SR
>
<
INPUT p—o—O OuTPUT

;_[-\‘ €, =15pF

Test Circuit 4

DM7570/
DMm8s70

86883844

Test Circuit 5

DIODES - FD100

Test Circuit 6

30pF 6002

Test Circuit 7

S3NAIIY 18] IV



ircuits

AC Test C

Vee
50KQ 1%
PULSE
GEN 1 8 Vour
z 5 pF
15p
3
DM9601
. I
6 Vour
15pF
Test Circuit 8
Vee =46V

Vin >
X
Co
| 9 la |s |6 |7 |16
= 2 PE P Py P, Py
PULSE 10 ! N
GEN —{c 0
KmR 0 0, 0, 05 owp
50 ?1 15 [1a [13 [z |8
®
PULSE GENERATOR OUTPUT
1 SWITCHING TIME (tos & t4.) TESTS
RISE TIME < 15 ns rb [
FALL TIME < 15 ns
AMPLITUDE ~ 4V [Ny ¢ ¢, [N CL o~ 2&;:&“::5116
- L L L
FREQ. = 2 MHz 5% AT 50% DUTY CYCLE T CAPAGITANCE
2. SHIFT RIGHT FREQUENCY TEST
RISE TIME < 15 NS .
FALL TIME < 15 NS - - — =3 =
AMPLITUDE ~ 4V
FREQ. = 15 MHz WITH PULSE WIDTH
ADJUSTMENT SO THAT V,y HAS o [}
DUTY CYCLE OF APPROX. 50% Vour Vour Vour Vour Vour

Test Circuit 9

Veer = Veez Vour
+ OR

Vin
TO CHANNEL “A" 20 Vde

INPUT

PULSE
GENERATOR

INPUT PULSE
t+=t-=20+02ns
(20 t0 80%)

= UNUSED OUTPUTS CONNECTED TO A
50-0HM RESISTOR TO GROUND.

Vee =-3.2 Vde

ALL INPUT AND OUTPUT CABLES TO THE SCOPE ARE EQUAL LENGTHS OF 50-0HM COAXIAL CABLE
WIRE LENGTH SHOULD BE < 1/4 INCH FROM TP,y TO INPUT PIN AND TPy TO OUTPUT PIN.

Test Circuit 10




Vee =5V
INPUTS
SEE 0M7552/
TABLE 1 DM7554
—

1

OUTPUTS

AC
LOAD
CIRCUIT

Figure 1 (Test Circuit)

INPUT CONDITIONS

TEST TRANSFER
oD1 D2 cep
(o] CE CLEAR PRESET ENABLE
todo GND GND Vee GND GND See Note 1 Vee
toar GND GND Vee GND GND See Note 1 Vee
tod(TE) GND GND Vee GND GND See Note 1 See Note 2
tin See Note 3 See Note 3 GND GND Vee GND Vee
ToH See Note 3 See Note 3 GND Vee GND GND Vee
thy See Note 3 See Note 3 GND GND Vee GND Vee
tho See Note 3 See Note 3 GND Vee GND GND Vee
fetock GND GND Vee GND GND See Note 8 Vee
Table 1
sv
I s
a0 NOTE 1 PULSE GEN PRR <MHz, t, <15 ns, t; <5 ns, 1, (CLOCK)
> 200 ns
— NOTE 2 See AC SWITCHING TIME WAVEFORMS
NOTE 3 TIE THESE INPUTS TOGETHER, SEE SWITCHING TIME
INPUTS DM7552/ e WAVEFORMS
DM7554 NoTE®) DIODES NOTE 4 INCLUDES JIG CAPACITANCE
— (SEE NOTE5 ALL DIODES ARE FD100 OR EQUIVALENT
A NOTES) NOTE 6 OPEN SWITCH S5 FOR t,u0(TC), tr (TC), toeo(CET), AND
= 3 a1 (CET)
(SEE NOTE 7 JIG CAPACITANCE
NOTE 6) NOTE 8 forock USE 50% DUTY CYCLE
f sz
Figure 2 (Load Circuit)
TEST SWITCH S, SWITCH S, C
toao Closed Closed 50 pF
tod1 Closed Closed 50 pF
toa(TE) Closed Closed 50 pF
tn Closed Closed 5 pF (SeeNote 7)
ton Closed Closed 5 pF (SeeNote 7)
thq Open Closed 50 pF
tyo Closed Open 50 pF
folock Closed Closed 50 pF
Table 2

Test Circuit 11
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ircuits

AC Test C

—r————————

Vee Vee
I I
[ -an00 |
S
Sz 3 l
S | = 15pF ]
Cos L=15p
S
B ¥ ' _-rl:- LOADCIRCUITY |
R R | I —_—— PR
5 Fa
= DM54181/DM74181
" L B P
i al | I
?o X | Ry = 4000 I
N I
M A=B
¢, | CL=15pF I
| I I

i

Lo lomgmewrz 4

NOTE 1. USE LOAD CIRCUIT 2 FOR A = B OUTPUT ONLY LOAD CIRCUIT 1 SHOULD BE
USED TO TEST THE REST OF THE OUTPUTS

NOTE 2 FOR INPUT PULSE, F = 1 MHz, Zour ~ 502 50% DUTY CYCLE, Vi pp = 3V
=t <10ns

NOTE 3 C. INCLUDES PROBE AND JIG CAPACITANCE
NOTE4 ALL DIODES ARE IN3064

Test Circuit 12

Vee
TRISTATE
BUFFER
DM7097 INPUT/ 4002
0ATA oureut outeutf
S
CONTROL
D1
T
‘P
c, S
LOAD DIAGRAM _T_ S
$1 S2 Co
ts, th, todr Closed Closed 50 pF
twpw: trpw Closed Closed 50 pF
ton Closed | Closed 5pF*
tin Closed | Closed 5 pF*
tho Closed Open 50 pF
thy Open Closed 50 pF
*Approximate value of jig capacitance only
Test Circuit 13

Ve =5V

L

PULSE WIDTH 200 ns
AMP =3V

L
T

C, =15 pF TOTAL OF JIG CAP & PROBE

t=t=10ns - CAPACITANCE
Test Circuit 14
50v
s1
40052
01
OUTPUT _ 1
DM7219/ | P
DM8219 >
I Co < 1KQ
— $
ALL DIODES ARE FD100
§2

|||—o

Test Circuit 15




Switching

Time Waveforms

|‘ ~10as ——I <10ns
0% 0% b
INPUT 15V 15V
10% 10%
J — )
todo toao e toar
ouTPUT foat Vou
15V 15v ouTPuT 15V 15v
Voo
t=t;=10ms
PW =100 ns
FREQUENCY = 1 MHz
Ve =50V
Waveform 1 Waveform 2
r—gwm —-‘ l-gil)ns
1
W% 0% 30v INPUT |
INPUT 15V 15V i
!
10% 10% - ouTPUT -
i
toat todo r— | i
1
Vou ] |
| tpao —wm] [ | t g1
ouTPuT 15V 15v [ [
Vou f=1MHz
t=t=10ns
PW=100ns
Waveform 3 Waveform 4
15V
v CLOCK
/ \ CP WIDTH = 20 ns MIN ———a»
Vin
1, (10% - 90%) = 10 ns 1 5V- f@———— HOLD TIME > -5 ns (NOTE 1)
1 (30% - 10%) = 10 ns
ooV
- tpd]
15y SET UP TIME > CP WIDTH \
(NOTE 1)
Vour PULSE WIDTH >26 ns
(3LOGIC LEVELS)  —1 toag PRESET or CLEAR
Vour 15V- 15V 15V
(2 LOGIC LEVELS)
: tody —=1 thdp
NOTE 1 J AND K INFORMATION WILL REGISTER PROPERLY EVEN THOUGH THE INFORMATION IS REMOVED § NS
BEFORE THE CLOCK PULSE VOLTAGE FALLS HOWEVER WHEN THIS OCCURS IT MUST BE ASSURED THAT THE
LOGICAL “1” CLOCK PULSE LEVEL AND THE DESIRED J AND K INFORMATION OCCUR SIMULTANEOUSLY FOR AT
LEAST 20 NS
Waveform 5 Waveform 6

SWi0jane\



Waveforms

|
cLock 0%

WAVEFORM USED TO MEASURE
toao (@) AND toqq (@

WAVEFORM USED TO MEASURE
tpa0(Q) AND toy (@

1y = T 1

1
|
|
e L—
| 16V
1

Q0Rd L

2orQ ll
: 15V
gy el

|
|
I
1
!

NOTE NO MAXIMUM RISE AND FALL TIMES ARE IMPOSED UPON
THE CLOCK VOLTAGE HOWEVER VERY SLOW TRANSITIONS WHICH
ALLOW AN INPUT TO REMAIN IN THRESHOLD REGION CAN CAUSE
NOISE PROBLEMS

Waveform 7

CLOCK

t=t=10ns

§0%
DUTY CYCLE

ov

Q

! :
|

togo —#| j— > ha—toay
I I

(b)

Waveform 8

15V
10%
t

INPUT OV

QUTPUT et

a0 —=|

OUTPUT et

togr —|

FREQUENCY = 1 MHz
DUTY CYCLE = 50%
t=t=10ns

Waveform 9

W amy
15V
10%
Y
15V 15v
- ton
15V 15v
— a0




tpd1 & tpdo

S
i

—P: Y i<— toH
| |
| |
|
|
|
|
|
|

|
1
CONTROL
DATA (DM7093/DM8083) !
ov !

o
OUTPUT

“0” LEVEL A»:‘o.. j-—

CONTROL :
(DM7094/DM8094) |

QUTPUT

I
|
|
|
|
|
I
1
|
I
|
|
|
| |
| |
|
‘[ i
I I
W Gar - ——: tod0 ‘,-4——
(a)

3v

OUTPUT ~ 5V-Vo,

ov

CONTROL
(DM7093/DM8093)

QUTPUT

(c)

“H

LOGICAL “1” LEVEL
OUTPUT

L

INPUT CHARACTERISTICS
FREQUENCY 1 MHz
PULSE WIDTH 100ns
t=14<10ns

AMPLITUDE =3V

CONTROL
v (DM7093/DMB093)

e

CONTROL
(DM7084/DMB0S4)

1
|
|
|
o
|
|
|
|

(e)
Waveform 10

SWI0JanR M



Waveforms

Waveform 12

— ]y, :._ __..ll Yy }._
|
| v [ v
90% 90%
INPUT [ X 15v 15v X!
i | | Koo
| |
— r._ [ — r‘_ todo
15V 15V
ouTPUT
INPUT CHARACTERISTICS
AMPLITUDE = 3V
FREQUENCY = 1 MHz
te=t=10ns
Waveform 11
tpd1 & tpdo tHO & tHq toH & t1H
3v .
STROBE 15V
INPUT 15v 15V
/ | STROBE 15V
ov. ! ! - OUTPUTS JENS
—oltya0 e e 50V —= tou
T\! . OUTPUTS 05V 15V
ouTPUT | 15V | 15V v ~
! | ACTUAL “0"
1 VOLTAGE ™| f
—= tar = o o5y
o ! ACTUAL _
ouTPUT 15v 15V 15v VOLTAGE
~ OV N
1=1MHz — — tm
1= t; <10 ns (10% to 90%)
DUTY CYCLE = 50% ! :
(a) (b) (c)

MEMORY &

ENABLE

‘1 5V

I§V7

ADDRESS
INPUTS

— —— — — — —

0UTPUTS

Waveform 13

INPUT PULSES
t,=10ns
t=10ns
f=1MHz
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3o0v

CLOCK Y t, / \ -/ \ 15V
(15 ns) \ \ ’\ R oov

[ totup (0) [ — bowp (1) lhnotd (0) —~ thotd (11 g 0y

INPUT - o - T 15V
—r— 3o0v
OUTPUT  —m b tpdo —- F‘ndl — t(uo — F tod1 15V
oov

=t = 10 ns (10% to 90%) ON CLOCK AND INPUT DATA WAVEFORMS

NOTE 1 INPUT DATA IS APPLIED TO SERIAL INPUT WHEN MODE CONTROL
EQUALS A LOGICAL ZERO INPUT DATA IS APPLIED TO INPUT A, B, C, OR D,
WHEN MODE CONTROL EQUALS A LOGICAL ONE

Waveform 14

Vi
t,=t=10ns
PW =100 ns
FREQUENCY = 1 MHz
Ve =450V
Vour (A)
Vour (B)
15V 15V
Waveform 15
Read Cycle Write Cycle
ME ADDRESS >
toao ot nArA_ﬂ’ o —————— -
*0UTPUT .
m ——'—\—
N
toar toao WE
ADDRESS —— -
_——— - ———— - -
ADDRESS ADDRESS ADDRESS
A B c

OUTPUT
*OUTPUT SHOWN FOR STORED DATA IN -
ADDRESS A =1, IN ADDRESS 8 = 0

(a) )
Waveform 16
Write Cycle . tHO & tH1 toH & t1H
e —————mmm ey MEMORY

OUTPUTS —

ACTUAL “1”

(a) (b) (c)

Waveform 17

tho i&
—
50V ouTPUTS
51 15V ACTUAL 0" fﬁ:
VOLTAGE™ | f
VOLTAGE .
15v 15V

=18V

SWI0saARAA



Waveforms

Vin
15V 1.5V
G OR G,
TO OUTPUT
thd- I.“ tpd+ ’4—-
Vour
15V 15V
(a) .
Vin
15V 15V
A, B,C,ORD N :
T0 OUTPUT pas [ o=
18v 15V
Vout
(b)
Waveform 18
—m— 1
3Jov
Vin (CP)
o 10% 10%
|t 15 ns ——— - Uy |
1.5V
ouTPUT
]
OUTPUT
t=t;=10ns
f=1MHz

Waveform 19

FREQUENCY =1MHz

t=te< 100 <1ons ——’ e <1005
W

90% 90%
15V 18V
10% 10%
INPU[ N o
CporPg
a1
Vou
158V 18V
QUTPUT WAVEFORM 1
Corx: Covys Gz, Vou
GorP
tpdo
(a)
OUTPUT WAVEFORM 2
Vou
15V [te——t a1 15V
todo Vou

NOTE1. C_ =50 pF INCLUDING PROBE AND JIG CAPACITANCE FOR DM54182, DM74182.
NOTE 2 ALL DIODES ARE IN3064

(b)

Waveform 20
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toH

3v

tH

LOGICAL "1” LEVEL

ouTPUT

Swiojane M

{DSV

=15V

READ

o

OUTPUT

|
{
|
LOGICAL "0” LEVEL — ton [@—
-H DISABLE INPUT

T
_}____ﬁ_____,ug

(a) (b}

tH1 tHo

v

OUTPUT ~ 5V-Vo,
DISABLE INPUT
DISABLE INPUT

LOGICAL "1 LEVEL

LOGICAL “0" LEVEL

QUTPUT

OUTPUT

DM7096/DM7098 1V
OMBO9G/OMT0%8 |
1
|
! {
teor | — todo {4&
| L
| | | \’
[ ‘\ I\
) o\l
DM7095/DM7097 |
DMB095/OMB097 | 18V ‘t 15V

OouTPUT

INPUT CHARACTERISTIC

AMPLITUDE = 3V

FREQUENCY = 1 MHz, 50% DUTY CYCLE
1, =1, < 10 ns (10% to 80%)

(e)

Waveform 21
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Waveforms

STROBE INPUT
15V
DATA INPUTS* tserop
15V

ouTPUT 0

15V
STROBE INPUT

tiowo
15V
DATA INPUTS*
o

*THE DATA INPUT WAVEFORMS SHOWN MAY NOT NECES-
SARILY REPRESENT THE ACTUAL DIRECTION OF THE TRANSI-
TION FOR A PARTICULAR DATA INPUT PIN THE TRANSITIONS
SHOWN INDICATE ALSO WHAT AN OUTPUT WOULD DO IF IT
WEREN'T FOR THE STROBE INPUT IN ALL CASES THE WORST
CASE INPUT-TO OUTPUT PATH IS SPECIFIED REGARDLESS OF
THE TRANSITIONS SHOWN

ouTPUT

(a)

/

ANY DATA INPUT (STROBE INPUT - LOGICAL 0)

EITHER OUTPUT

EITHER OUTPUT

(DATA INPUTS - TO PROVIDE LOGICAL “1” ON OUTPUT UNDER TEST)

STROBE INPUT

STROBE INPUT

15V
15V
tpa0 EITHER OUTPUT

(DATA INPUTS - TO PROVIDE LOGICAL “1” ON OUTPUT UNDER TEST)

15V
EITHER OUTPUT
toa1
15V
(b)

Waveform 22

1 PROPAGATION DELAYS FROM DATA INPUTS TO OUTPUT

DATA INPUT

t,=t=10ns

SET INPUTS A, B, C SUCH THAT TESTED INPUT IS ROUTED TO THE QUTPUT

(a)

2 SETTLING TIMES FROM CHANGE OF A, B, or C TO CORRECT DATA OUTPUT

SELECT INPUT:

moten) 0%
15V
10%
150
ouTPUT
(NOTE 2)

DATA INPUTS CONNECTED IN ANY LOGIC CONFIGURATION

NOTE 1 WHEN THE SELECT INPUTS ARE TAKEN TO OPPOSITE LOGICAL LEVELS SIMULTANEOUSLY, THE
ONE (ONES) MAKING THE LOGICAL “1” TO LOGICAL “0” TRANSITION PROVIDE THE WORST-CASE PATH
NOTE2 TI TIMES ARE T OF THE DIRECTION OF THE OUTPUT WAVEFORM

(b)

Waveform 23

CLEAR

INPUT
DISABLE

INPUT

¢ DATA
pd1

OUTPUT

cLock

ouTPUT

Waveform 24

a\

[+ |

Waveform 25
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t
w H1
[ \ 15V INPUT —_ v
o 15V
— ‘Nduh? w
‘ — W
15V

PRESET
[\ o

15V
A\
CLEAR / 15V ouTPUT
.

(b)
\ W
CE \ 15V tHo
o
NPUT v
W 15v
TE 157
O
ouTPUT
PR— Vou
ouTPUTS \ / \ 157
R \
[ — Vou 15V
ouTPUT oo g
] OR R
” 1,
) ]
(a) (c)
t1H
W R
v !
[ TE —— 18V — T —f——— 15V
NPUT 15v
ov o
o
Y -]
ACTUAL + Vou Vo
LOGICAL “1” ]
5V
VOLTAGE N ouTPUTS ﬁ 15v 15V
q-- <15V : Vou Vou
1, toa0
] l?‘é')}‘ = (e [~
(d) (e)

toH [——— v
NPT 15V

o
oH
=15V
ACTUAL outeuT v
LOGICAL 0"
VOLTAGE f
(f)

Waveform 26
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Waveforms

Clear Pulse Width and Delay

|5\l7

OQUTPUT et

CLEAR

ouTPUT

|
I
LOGICAL “0” LEVEL ——P: toy jel—

(c)

tH

LOGICAL “1” LEVEL

ouTPUT

e

=15V

DISABLE INPUT

(e)

Data Setup and Hold

MINIMUM WRITE

toe ™ PULSE WIDTH
WRITE l___.___._
15V 15V
DATASETUP | e, i ¢, |~a— DATA HOLD
TIME TIME
15V
DATA. ——-———-—-———-—J
(OR)
DATA
15V
(b)
tHO
v
OUTPUT ~ 5V-Vp,
| DISABLE INPUT
!
|
|
I
|
|
|
|
{ LOGICAL 0" LEVEL
—® tho -
(d)
tH1

INPUT CHARACTERISTICS
FREQ 1MHz

PULSE WIDTH 100 ns
=t < 10ns
AMPLITUDE = 3V

Waveform 27

DISABLE INPUT
LOGICAL "1" LEVEL
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CLocK

OUTPUT vt

[T e —

CARRY, BORROW

Waveform 28

SWI0}aARAA

CLEAR
(NOTE3) \
15V

CLOCK (NOTES 1,3)

Q1 0UTPUT

tuoto
(NOTE 2)

15V 15V 15V

15V

15V

NOTE 1. CLOCK MAY BE AT EITHER A LOGICAL “1” OR A LOGICAL “0" WHILE CLEARING
NOTE 2. NEGATIVE HOLD TIME VALUES INDICATE S, - Sg INFORMATION MAY BE RELEASED
PRIOR TO THE TIME THE CLOCK PULSE REACHES ITS 1 5V LEVEL

NOTE3 CLEAR AND CLOCK WAVEFORMS t, = t; = 10 ns (10%-90%, 90%-10% TRANSITION),
f=1MHz

Waveform 29

Dg

Lset up(toad)

LOAD

15V

'namom—»l r—

'4— tos0 (0g)

0g
15V

‘hold(lnd)—.] L— .

15V 15V

:

LOAD

il

15V

H

15V 15V
o
15V 15V
SERIAL INPUT SERIAL INPUT
lﬂ—!,.- up(elock) ——1 thold(clock)
15V 15v 15V
CLOCK _—l CLOCK
r— tod1(clock)
Q
15V
[}

Waveform 30
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Waveforms

MEMORY !
ENABLE \! 5V 15V
J— [ — — — o — . ———
INPUTS 18
— —— — — — —

- thgo- ‘..n.‘

15V 15V
OUTPUTS
15V
INPUT PULSE CONDITIONS
o t=t<10ns
ot f=1MHz
Waveform 31
MEMORY
ENABLE L
INPUT PULSES
ADDRESS 4, =10ns
INPUTS t=10ns
£=1MHz
ouTPUT
(a)
tHO & tH1 toH & t1H
MEMORY A 18V
MEMORY
ENABLE ENABLE 15V

0UTPUTS ] o
50v —= ton
OUTPUTS 05v

. S15V
§ - ACTUAL =
voLTAGE T | ]

5V
ACTUAL "1 .
15v VOLTAGE
< OV et} <15V
=l 4.
(b) (c)
Waveform 32
Read Mode Write Mode
CHIP CHIP \
SELECT SELECT

DATA
out

/
s X X_
i X X

.

ADDRESS 15V

twp —=]
WRITE
tan ENABLE 15V 15V
DATA
ouT 18V
DATA / v
out 15V
= tsr
( PULSE AMPLITUDE = 3 0V (
a) RISE TIME AND FALL TIME < ns b)

Waveform 33
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15V 15V
INPUT
INPUT
oUTPUT
50%
g TV 50% 50%
todo ———| o l—— * OUTPUT

=1 MHz

t=t=10ns

PW=1000s

Waveform 34 Waveform 35
tpq, STOZp
PIN2,15=GND PIN3=Vcc
N 15V 15V
] o
DATA [ t
SERIAL OR o " s r
PARALLEL _ CPow
o 3‘ -— 157 15V
Vourz
oUTPUT (a)
R — - — o0, ETOZ,
toa- W [ tpg, ] [w— R, AUL OTHER INPUTS HIGH
f—t, . (MR)
15V 15V

Vour
15V * f 15V

tpar loa TO 24
PIN 1,15 = GND

DATATN _
SERIAL e
15V
DATA
PARALLEL/ "~~~ T T T T 18V Vi _—l |‘_
o1 r—lm
)

15V
Vour
(c)
o Waveform 37
(b)
:‘ 400s
30V 15V
33ns
v PR " Vin
tode
Vour 15V fe—66m —\t—56us_of 1*
PIN 12 onoff) e | W—
Vour FREQUENCY = 1/2 X Vjy FREQUENCY _—/T——\\‘W—-
Vour

-

¢

(c)

Waveform 36 e

NOTE CAPACITANCE INCLUDES JIG AND PROBE

Waveform 38
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SELECT
DATA INPUT

Waveforms

SELECT DATA INPUT TO OUTPUT VOLTAGE

WAVEFORMS E IS LOGICAL 0", 1 IS LOGICAL 1'& V, =0V
PINS 3,5, 11 = GND

PINS4,6,7,9,10,12= V¢

(a)

:]——— Vinior
{ toar ‘.._
PIN2 i i Vourm
2 ouTPUT
- Vourio
e o r-w—
| ot = - = Vour
ZouTeut
PIN 1 Vouriol

v
90% 90% o

DATA

INPUT W 25 15v

10%
L 10% Vivor
toan
PIN2

Vourim

t,=1=10ns

— Vourio

Vourm

Z OUTPUT 15v 15V

PIN Y Voutiol

DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS
PINS5,6,7,9,10,11=Vec

E &Sy ARE LOGICAL 0" & V, =45V
PINS 3,13 = GND

(b)

Waveform 39

ENABLE
INPUT

ZOoUTPUT

Z ouTPUT

ENABLE TO OUTPUT VOLTAGE WAVEFORMS
So IS LOGICAL “0” 19 1S LOGICAL "1" & V, =46V

(a)

Vi

Vino)

VOUY")

Vourio)

Vour

—— Vourio

0% Vinay
SELECT VsV
DATA INPUT
—— Vino)
toat fa—
/— Vourm
Z ouTPUT 15v
Vourm
togo =
— Vourm
ZOUTPUT ~15V 15V N
Voutiol

SELECT DATA INPUT TO-OUTPUT VOLTAGE
WAVEFORMS E IS LOGICAL “0”, I IS LOGICAL “1" & V, = OV

(b)

DATA
INPUT

Z ouTPUT

ZOouTPUT

E & So ARE LOGICAL 0”& V,

DATA INPUT-TO OUTPUT VOLTAGE WAVEFORMS

=45V

Viny

Vinor

Vour

FREQUENCY = 1 MHz
DUTY CYCLE = 50%
t,=t=10ns
AMPLITUDE =3V
Vouriol

Vour

Vourio)

Waveform 40
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Vour OR

Vour NOR

Waveform 41

3ov
Veet )
INPUT
V,
ret L) o

— e

Vou
ouTPUT [V e
Vou

Waveform 42

- —*—'l toHL

11-19







Physical Dimensions

PACKAGES

DUAL-IN-LINE PACKAGES

(N)

)

(D)

All devices ordered with the "N suffix are supplied in either the 14-p:n, 16-pin, or 24-pin molded
dual-in-line package. Molding material 1s EPOXY B, a highly reliable compound suitable for military
as well as commercial temperature range applications. Lead material 1s Alloy 42 with a hot solder
dipped surface to allow for ease of solderability.

All devices ordered with the “‘J suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic
dual-in-line package. The body of the package is made of ceramic and hermeticity s accomplished
through a high temperature sealing of the package. Lead material is tin-plated kovar.

All devices ordered with the ““D" suffix are supplied in either 14-pin or 16-pin glass/metal dual-in-line
package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls are
glass, through which the leads extend forming. a hermetic seal.

METAL CAN PACKAGES

(H)

(G)

All devices ordered with the ““H"” suffix are supplied in either 8-pin or 10-pin TO-5 style metal can
package. The cap Is chrome-pl.ted kovar and the leads are gold-plated kovar.

All devices ordered with the ‘G’ suffix are supplied in a 12-pin TO-8 style metal can package. The cap
i1s chrome-plated kovar and the leads are gold plated kovar.

FLAT PACKAGES

(w)

(F)

All devices ordered with the "W’ suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic flat
package The body of the package 1s made of ceramic and hermeticity I1s accomplished through a high
temperature sealing of the package. Lead material 1s tin-plated kovar.

All devices ordered with the “‘F'’ suffix are supplied in either the 14-pin, 16-pin, or 24-pin glass/metal

flat package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls
are glass, through which the leads extend forming a hermetic seal.

Four combinations of bottom insulator and formed leads are supplied. Suffix coding i1s as follows:

Suffix Bottom Insulator Formed Leads
—00 (Ex: DM54L00F-00) No No
-01 Yes Yes
—06 Yes No
—07 No Yes

If no suffix 1s added, parts will be supplied as if the —00 suffix had been ordered.
Note: All dimensions are in inches.
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imensions

Physical D
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imensions

Physical D

Package 11
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Package 12
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imensions

Physical D

ju- 550 DIA REF -

i aal
"“"lEADS 017 DIA

031 )\

060 DIA TYP
Package 23

(Hybrids Only)

12 Lead TO-8 Metal Can Package (G)

555
f=— 545 DIA—>]

200TYP

400
600 003 TYP
DIA _{

060 DIA TYP

12 Lead TO-

036
26

Package 24
8 Metal Can Package (G)

INCHES TO MILLIMETERS CONVERSION TABLE
INCHES MM INCHES | MM INCHES MM
001 .0254 .010 254 .100 2.54
002 0508 020 .508 .200 5.08
.003 .0762 .030 .762 300 7.62
004 1016 .040 1.016 400 10.16
005 1270 .050 1.270 500 1270
.006 15624 060 1.5624 600 15.24
007 1778 .070 1.778 700 17.78
.008 2032 .080 2.032 .800 20.32
.009 2286 090 2.286 900 22.86

All package dimensions are in inches.
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Available Digital
Applications Literature

The following is a listing of Digital applications literature.
This hiterature, plus information on National’s other product
lines, 1s available through our sales offices, representatives,
distributors, or our headquarters in Santa Clara.

application notes

AN-12
AN-17
AN-22
AN-35
AN-36
AN-37
AN-43
AN-45
AN-47
AN-49
AN-60
AN-61
AN-68
AN-73

AN-84

Applications of the DM7200/DM8200 Digital Comparator

Programmable Divider Applications

Integrated Circuits for Digital Data Transmissions

High-Speed TTL Adders

TTL MSI Applications

TTL MSI Multiplexers and Demultiplexers

TRI-STATE® Logic in Modular Systems

Characteristics and Applications of TRI-SSTATE® IC's

TRI-STATE® Logic in High-Speed Memories of Microprogrammed Computers
Pin Diode Drivers

A Method of Implementing Stacks with Existing Minicomputer Memory
The Application of ROMs

Using TRI-STATE® Logic for ‘“Rubber-Band’” Memories

TRI-STATE® Logic Applied in a Computer System Can Reduce System Cost and Provide
Added Performance

Driving 7-Segment Gas Discharge Display Tubes with National Semiconductor Circuits

Vil
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