ﬁ Additional Devices

DM930 Series

General Description

The National Semiconductor family of DTL is a complete
line of compatible monolithic integrated circuits designed
to operate at medium speed with medium power dis-
sipation and high fan-out. The DTL family is available
in 14-pin epoxy B or ceramic dual-in-line packages for
operation over the 0°C to +75°C temperature range.

The DTL line is composed of a variety of NAND gates

_that allow complete design flexibility. The gates are
available with either 6k puli-up resistors for low power
dissipation, or 2k pull-up resistors for increased speed.
The gate outputs can be wired together to achieve the
wired-OR function.

The NAND gates are complemented with the DM8332
and DM957 buffers which provide higher fan-out; the
DM944 and DM958 power gates which have an open
coliector, and the DM933 extender which allows in-
creased fan-in for both buffers and DM930 and DM961
gates.

The flip-flops in this family are of the direct coupled
master-slave type, with direct clear and direct set lines.
The dual flip-flops include anes with either common
or separate clocks.

The DM945 and DM948 are R-S flip-flops which can be
externally cross coupled to perform in the JK mode.
They are of the master-slave type with output buffers
to provide isolation from the output ioad. These flip-
flops feature both asynchronous set and clear lines.
The DM945 has a 6k pull-up resistor and the DM848

DTL Circuits

The DM9093 and DM9094 are dual JK flip-flops of the
DM945 and DM948 variety respectively. Both flip-flops
have separate clocks and no asynchronous clear lines.

The DM9097 and DMO099 are dual JK flip-flops of the
DM948 and DM945 variety respectively. Both flip-flops
have common clocks and both asynchronous set and
clear lines.

The DM930 series is directly compatible with the TTL
devices manufactured by National and can be used in
conjunction with them in those portions of a system
where speed is not the main consideration.

Features

® NAND Gates o
BMB30, DMO61 - dual” four input gates with
expanders
BME35, 5936, DM9'37 hex inverters
-DMO46, DM949Y guad two input gates
+Bi862, DMQGS‘»/tripIe three input gates
DM1800, DM1801 - dual five input gates
= Buffers/Extenders
BME32 - dual four input buffer with expander
»BME33 - dual four input extender
DM944 - dual four input power gate with expander
.DMB57 - quad two input buffer
DMA5S8 - quad two input power gate
® Flip-Flops

£IM245, DMI4E- RS flip-Flops

y€M9993 DM9094, DM9097 DME099 ~ dual JK

has a 2k puil-up resistor. flip-flops
Truth Tables
SYNCHRONQUS TRUTH TABLE ASYNCHRONQUS TRUTH TABLE JK TRUTH TABLE
tn tht1 Sp Co Q a tn tht1
1 2 o1 2 5} Pin10 [ Pin5 | Pin6 [ Pin9 s1 € [5)
i i i i i Pin3 | Pin 12| Pin6
Pin 3 Pind | Pin12| Pini1 | Pin6 H H NC NG
L X L X Q, L H H L L L Q,
L X X L Qn H L L H H L H
X L L X Qn L L H L H L
X L X L Q, H H Q.
L X H H L B
% L H H L {Connect S2 to Q, C2 to Q} Asynchro-
H H L X M nous inputs, d;recy set (Sp} and direct
clear {Cp), override the synchronous
H H X L H inputs, and are independent of all other
H M H H * inputs.

* — Indeterminate State
X — Don't Care
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%% Additional Devices

DM930 Series

Connection and Logic Diagrams
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%% Additional Devices

DM930 Series

Electrical Characteristics (Ve = 5.0V)
DM930, DM935, DM936, DM937, DM946
DM949, DM961, DM962, DM963, DM1800, DM1801
PARAMETER CONDITIONS o°C 25°C 75°C UNITS
MIN  MAX MIN MAX MIN MAX
lcex | Output Leakage Current V=0, Vg = ~5v 2k Gates 100 oA
6k Gates 100
Vou High Level OQutput Voltage{1} | V, = Max, lgy = Max 26 26 25 v
VoL Low Level Output Voltage V| = Vg, lg = Max 0.45 045 0.50 v
i High Level input Current (1} V,=Vg 5 5 10 uA
h Low Level input Current V=V ~1.40 -1.40 -1.33 mA
los Short Circuit Output Current 2k Gates -185 -3.90
vV, =0 mA
6k Gates 1.30 | 0617 -1.30 -1.25
lces Supply Current Vee =8V, V, = Vg 2k Gates 5.9 A
. m
6k Gates 4
lee2 Supply Current Vee =8V, V=0 4 mA
t P t Delay Time, 2k Gat 15 60
PLH ropaga |?n elay Time C =30 pF, R =39k92 ates ns
Low-to-High Level Qutput 6k Gates 25 80
tpHL Pr-opagation Delay Time, C. = 50 pF, R, = 40092 2k Gates 16 30 ns
High-to-Low Level Output 6k Gates 10 30
Notes
{1) Applies to all gates except DM936.
Test Conditions
GATES
(6k) | (2k) (6k) | (2k)
Vi Vie Ve Ve | Veex
TEMP. | voLTs|voLTs [voLTs|voLTs|voLts | 'ot | lot | lom | low
(mA) | (mA) | (mA} [ [mA)
0°c| 20 | 12 40 | 045 - 120 | 110 1012 | 05
+25°C 1.9 1.1 4.0 045 5.0 12.0 1.0 -0.12 | 05
+75°C 1.8 0.95 4.0 0.50 - 11.4 10.4 —0.12 | 05
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%% Additional Devices

DM930 Series

Electrical Characteristics (V.. = 5.0V)

DM932, DM933, DM944, DM957, DM958
PARAMETER CONDITIONS 0°c 25°C 75°C UNITS
MIN  MAX | MIN  MAX | MIN MAX
Vi Low Level Input Voltage L =lep 933 0.75 0.90 0.68 0.82 .60 0.75 \
lcex Qutput Leakage Current V,=0,Vq = 5V 932, 957 100 . oA
944, 958 25 100 200
Vou High Lev‘e\ QOutput Voltage V=V, , lgy = Max 932, 957 26 26 25 \
\ L Level Qutput Voitage Alf Except
oL oW Level DUt VOIAgE 1y < Vi lo1 = Max P 0.45 0.45 0.50 v
- 933
' High Level Input Current V- Ve 933 5 5 10 A
Others 5 5 10
LTS tow Level lnput Current N All Except “1.40 —140 133 mA
933
log Short Circuit OQutput Current | V, =0 932, 957 -16 -16 -14 mA
icer Supply Current 932 30.0
v BV v = v 944 225 A
= X = m#£
e bR 957 : 60.0
968 4.5
1 Supply Current All Except
cez | SRRy Lo Vee =8V.V, =0 P a mA
933
teLH Propagation Delay Time, C_ =500pF, R, =5100 932, 957 25 80
ns
Low-to-High Level Output C_ =20pF, R_ =5100 944, 968 15 50
tpHL Propagation Delay Time, C, =500 pF, R_ = 1600 932, 957 15 40
s
High-to-Low Level Output C_ =100 pF, R_ = 150Q 944, 958 10 35 "
1
Test Conditions
BUFFERS/EXTENDERS
932 944 932
TEMP Vin VL Vg Ve Veex lep 957 958 957
"] VOLTS|VOLTS |VOLTS|VOLTS |[VOLTS | mA loL loL lon
mA) | (mA) | (mA)
0°c| 2.0 1.2 40 | 045 - -2 36 40 | -20
+25°C 1.9 1.1 4.0 0.45 5.0 -2 36 40 —25
+75°C 1.8 0.95 4.0 0.50 - -2 34 36 -3.0
L 4
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%% Additional Devices DM930 Series

Electrical Characteristics (V. = 5.0V)

DM945, DM348, DM9093, DM2094
DM9097, DM9089
PARAMETER CONDITIONS : 0C 25 C 75°C UNITS
MIN  MAX MIN  MAX MIN  MAX
Icex Output Leakage Current V, =0, Vg =5V 945, 948 100 HA
Vou High Level Dutput Voltage Data 945, 948 2.6 2.6 2.5
V=V, Set, Reset 945, 948 2.6 2.6 26 v
1 = 9093, 9094
on TMa |y, 26 26 25
9097, 9099
Vor Low Level Qutput Voltage V) =V, gL = Max Al 0.45 0.45 0.50 v
Iy High Level Input Current Data 945, 948 50 50 10.0
Set, Reset 045, 948 5.0 50 10.0
945, 948 30 30 40
Clock 9093, 9094 20 20 30
V,=Vg 9087, 9099 40 40 60 HA
Clear 9087, 9099 10 10 20
Afl Except Clocks, 9093, 9094
and Direct Clear ! 5.0 5.0 10.0
9097, 9099
on 9097, 9099
[ITR Low Levei Input Current Data All 0.95 ~0.95 0.90
Set, Reset 945, 948 238 -2.8 267
9093, 9094
Direct Set 2.8 28 2.67
9097, 9099
V, = Ve . 945 -2.8 -2.8 -2.66
Clack 948, 9093 mA
: 2.8 28 2.67
9094
N Clack, D
oc reet 9097, 9099 5.6 56 §.34
Clear
tos Short Circuit OQutput Current V.= 2k . 1.77 4.2 1727 42 -1.60 -40 A
= m
' 6k Q.59 t41| -059 -141] -055 -1.38
leer Supply Current 945 14
: v, 5V {1 Open} 918 Lk A
= n 1 m
ce puts Lpen 3093, 9099 28
9094, 9097 34
lec2 Supply Current 945 18
4. 2
Voo =8V, V, =0 948 : mA
9093, 9099 36
9094, 9097 45
tpLH Propagation Delay Time, 2k 25 75
C.~= F,R_=2k2
Low-to-High Level Output v = 30PF Ry 6k 75 100 ne
t Propagation Delay Time, .
PHL pagation Betay 1ime C_ - 50 pF, R, = 3300 15 55 ns
High-to-Low Level Qutput
Test Conditions FLIP-FLOPS
945 948 945 948 945 - 948
9093 9094 2093 9093 9093 9094
TEMP Vin Vip Vg Vg Veex 9099 9097 2099 9097 8099 9097
| VOLTS|VOLTS|VOLTS|{ VOLTSIVOLTS {6k} {2k) 6k} {2k} (6k) 12k}
Vertn | VeptH loL loL lon lon
(VOLTS) | (VOLTS) imA) {mA) (mA} (mA)
o°c 2.0 1.2 4.0 0.45 - 1.15 1.30 16.8 15.4 -0.12 05
+25°C 19 1.1 4.0 0.45 50 0.95 1.15 168 5.4 -0.12 -05
+75°C| 1.8 0.95 4.0 050 - 065 085 16.0 14.6 -0.12 05
—_— ! —_— |
2.5V | ! | e 2.8V | |
: ; | ! |
! ! VepTH ——‘Lw— !
1
o ‘ : W - :
PRESET TEST PRESET TEST
REMOVED REMOVED
CPa Py
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