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® 600-mA Output Capability . J PACKAGE .
, - (TOP VIEW) 7:- T2-/5
® Fast Switching Times ) ) ]
® Output Transient-Voitage Protection SOURCE COLLECTOF‘{;E; U:: )\:CCZ
® Dual Sink and Dual Source Outputs | - Alda a[ds
® Minimum Time Skew Between Address and 2; E: :; % ::_ODE R
" Output Current Rise : T int
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® 24-Volt Output Capabiliity Yl Pz
® Source Base Drive Externally Adjustable GND[Js _ oflVeen
® TTL Compatlbillty ) FK PACKAGE
® Input Clamping Diodes S (TOP VIEW)
(7]
® Transformer Coupling Eliminated s
-
® Reliability Increased @
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® Drive-Line Lengths Reduced 3
. o
® Use of External Components Minimized W
[+ N
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description 2229,
The SN55326 monolithic integrated circuit 3
memory driver is designed for use with magnetic aha 88
memorles. - : s1)s 17[JNODE R
The device contains two 600-milliampere source - : NCP 6 16INC
switches and two 600-milliampere sink s2fy7 15[} Rint
switches. Source selection is determined by one chs 14(jo
of two logic inputs, and source turn-on is 10 11 12 13 »
determined by the source strobe, Likewise, sink > b
s X . 00 =N ]
selection is determined by one of two logic 5 2 8 o
inputs, and sink turn-on is determined by the sink > o~
strobe. This arrangement atlows selection of one ' | . o
of the four switches and its subsequent turn-on NC—No internal connection 8
with minimum time skew of the output current -4
rise. : =
3]
. L
When Rint and node R are connected together, the amount of base drive available for the source-1 or £
source-2 output transistor is set internally by a 575-ohm resistor. This method provides adequate base - fa
drive for source currents up to 375 mA with a Vo2 voltage of 15 volts or 600 mA with a V2 voltage ©
of 24 volts. : ’ E
: - 1]
When source currents greater than 375 mA are required, it is recommended that a resistor of the appropriate =
value be connected between V2 and node R and Rjny must remain open. By using this method the source
base current may usually be regulated within + 5%. An advantage of this method of setting the base drive
is that the power dissipated by this resistor is external to the package and allows the integrated circuit
to operate at higher source currents for a given junction temperature, °
Each sink-output collector has an internal pull-up resistor in parallel with a clamping diode connected to
- VCC2. This arrangement provides protection from voltage surges associated with switching inductive loads,
The SNG56326 is characterized for operation over the full military temperature range of —55°C to 125°C.
PRODUCTION DATA documents contaln information Copyright © 1982, Texas Instruments Incorporated
cugrent a3 of publication date. Products conform te % -
eniord warvinly. Praducion prosasiing dork a 6-45
:te:uurilv fncluds testing of all paramaters. INSTRUM ENTS .
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logic symbolt

EORLEE LN P coL | ¥—Y sounce coLiecToRs
s2 15 Dy, n,,;: X412

3
A ) 1o~ 12

. NODE R {45 (13)
. > NODE R
p 1141 NODE R

15PN
c 8 > 20 a
p 1 > 2ol ,

tThis symbol is in accordance with ANSI/EEE Std 91-1984 and IEC Publication 617-12.
Fin numbers shown are for the J package. .

i FUNCTION TABLE logic diagram (paositive logic) ,
ADDRESS INPUTS| STROBE INPUTS OUTPUTS (3) (2) w
SOURCE | SINK | SOURCE | SINK | SOURGE SINK A

A B C D 81 §2 w X Y z

L H |X X L H ON OFF | OFF OFF st

H L X X L H |OFF ON | OFF OFF SOURCE
X X L H H L |OFF OFF| ON OFF 14) coLLecToRs
X X H L H L OFF OFF | OFF ON 8 ! {16)

X X |x x H H [OFF OFF | OFF OFF X

H RH H H X X OFF _OFF | OFF OFF

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

NOTE: Not mare than one output is to be on at any one time.

GND
(10) 2z

16)

Veez

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage Vcgq (seeNote 1) ... vovnn.. ... ettt e 7V
Supply voltage Veg2 (see Note 1) .o vvvenennun i 26V
Input voltage (any address or strobe input) .. ........ e it e, 6.6V
Continuous total dissipation at {or below) 25°C free-air temperature (see Note 2)....... 1376 mW
Operating free-air temperature range ....... e ettt e —55 to 126°C
Storage temperature range . . . . ... ..uiueue e e ~66 to 160°C
Case temperature for 10 seconds: FK package .......... .00, e 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............. 300°C

NOTES: 1. Voltage values are with respect to the network ground terminal.
2, For operation above 26°C free-air temperature, derate linearly at the rate of 11.0 mW/°C for both packages.
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T-53 15

recommended operating conditions R

. MIN NOM MaX | uniT
Supply voltage, Voe1 4.5 [ 6.5 \4
Supply voltage, Veca 4.5 24| v
High-level input voltage, V) 2 \
Low-fevel input voltage, Vj | ) 08| Vv
Opoerating free-air temperatuars, TA -65 125 °C
electrical characteristics over rated operating free-air temperature range {unless otherwise noted)
PARAMETER TEST CONDITIONS : MIN TYPt  max [uniT
) vVeet = 4.5V, Veez = 24,
Input -1, -1.
VIK nput clamp voltage i = ~10 mA, Ta = 25°C 1.3 1.7 \
| Source-collectors terminal Veer =458V, TA = ~556°C to 126°C 600 WA
foff) off-state current Veez = 24V Ta = 26°C 3 160
=45V, = A
VoH  High-level sink output voltage '\;CEI 0 4.5 Veez = 24V 19 23 v
Veer =45V,
Voo = 16V, TA = ~56°C to 126°C 0.9
Source outputs |R; = 24 0 to veea.
t = - i,
{source) ~ ~600mA%) o _ Jec 043 0.7
R i See Note 3 H
Vigat) Saturation voltage Voot = 4BV A :
! = —5B6° °C .9
. Ve = 15V, Ta §6°C 10 125 0
Sink outputs  |{RL = 24 R to Ve,
I(sink) = 600 mA%, _ ko
See Note 3 Ta = 25°C 043 0.7
Input current at Address inputs [Vcet = 6.5 V, Veoz = 24V, 1
i maximum input mA
voltage Strobe inputs |V = 6.6 V - 2 &)
| High-levet input Address inputs {Vocy = 6.6 V, Veez = 24V, 3 40 A '5
H o current Strobe inputs V| = 2.4V 6 80 o
) Low-level Input Address inputs | Vgct = 5.6 V, Vcez = 24V, -1 -1.6 mA 6
L current Strobe Inputs |Vj = 0.4 V ~2 -32 ®
. Supply current, all From Veet Veel =68V, Vecz =24 v, 14 22 [£]
Iccioft) N mA ©
sources and sinks off | From Vega TA =.26°C 7.6 20 =
Supply current from Vgeq Veey = 6.5V, Veez = 24V, Q
- 6
'6C1 ither sink on Nsink} = 50 mA, TA = 25°C 5 70 ma t
Vcct = 656 V, Vcez = 24V, iy
Supply current from Vgga, .
I = —§ , = °C,
cc2 either source on Ksource} 0 mA Ta = 25°C, 32 60 | mA E
See Note 3 E
Y All typical values are at T4 = 25°C. é’
Under these conditions, not moré than one output is to be on at any one time. .
NOTE 3: These parameters must be measured using pulse techniques, t,, = 200 #s, duty cycle <2%.
w
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_switching characteristics, VCC1 = 5V, TA = 25°C

PARAMETERT TO [OUTPUT] TEST CONDITIONS MIN_TYP__MAX | UNIT
::';E Source coll Veea =15V, Ry =240, C_ = 26pF :: :8 ns
g;’: Source outp Vecz = 20V, R = 1kR, €L = 26 pF 5: ns
:2':: Sink outputs Vecz = 16V, R =240, C = 25pF 22 :: ns
:";T Sink outputs Vec2 =16V, R, =240, C_=25pF :g ;g ns
ts Sink outputs Vcec2 =15V, R =240, C_ = 25pF 20 30 ns

YtpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-lavel output
tTLH = transition time, low-to-high-level output
tTHL = transition time, high-to-low-level output
ts = storage time

- schematic

vees 2 ) (18} Veez
@ 40, 4k fakn §750 (12)
. Rint
{1} SO0URCE
aoness a2 r"\_{ b A COLLECTORS
o - ) B oyt w
sTROBE 814 o
3 10 .
§6 ? . 13 vooen
i W 440 4 kD aka
= !
] ’ 800 0 'J
3 . T N U8 x
] ApoRess g 141 1
.2 3 140 H
— ~ :
=3 4 :
[~ - [
o® ¥ I
:‘ W 4 k0 4k0 $reLD esa
o 3 60 1
Q ) . b o
.1 R . $—1— OUTPUT ¥
ﬁ - ApoRESS € o __J f d
=t 8000
o i
[1] STROBE 82
E. 3 11
= .
/]
7
440 460 31.6kD 650
\2 wsor oo
- 19 gi5rpur 2
\_[: 800 0]
Aporess p 11
* 160
(LI
. 4 .
Component values shown are nominal. Pin numbers shown are for the J package.
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T=5a~\§

balanced bipolar logic-line driver

TYPICAL APPLICATION DATA

Y

The circuit shown in Figure 1 converts standard TTL logic to bipolar logic. Bipolar logic is primarily used

"in transmitting data or clock pulses over long lines. This line-driver may be operated from a single 5-volt

supply; however, the output drive may be increased by raising the supply voltage to the source collectors.
The circuit features a three-state output that is off during the absence of data, thus not dissipating high

power. It provides a balanced drive circuit giving maximum noise immunity when used with the proper
line receiver. Large drive levels can be used to further increase noise immunity. The circuit is capable of
driving twisted-pair lines of several thousand feet in length or low-impedance coaxial lines.

8V

i at ct R . 18V
—~—
. R Vec2
.I‘_‘ J’.‘ ]_10 : r= I __ i—‘ ___ - " SOURCE
r - Rint | | | coiLecvors
’ el
: |
st ; w OUTPUT WZ
_____ A | | !
3 ) 7énp Bj Iy
I
i t R = 1000
m | 1
DATA | $N55326 |
INPUT t 1
Rt c ] |
I
I L N —| | ! OUTPUT XY
14 11 10 T 1
Fom=s-t === ' I
3! 1 | "
2 OPEN : 2
T 1 3
I | 2
T o | 5
: - = T J7en0
[
] :
i | 5
- i . TEST CIRCUIT "_E
M 5
™m g
INPUT 5
. =
OUTPUT
WZ TO XY
. VOLTAGE WAVEFORMS
tR and C are adjusted to give the desired bipolar outpﬁt pulse width.
FIGURE 1. BALANCED BIPOLAR LOGIC-LINE DRIVER
’ {y
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MEMORY CORE DRIVER ' - T-53& ~15

TYPICAL APPLICATION DATA
balanced bip'olar> logic-line driver

In memory-drive applications, the SN65325 can be connected in any of several ways. Typically, however,
sources and sinks are arranged in pairs from which many drive-lines branch off as shown in Figure 2. Here
each drive-line is served by a unique combination of two source/sink pairs so that a selection matrix is
formed. To select drive-line 13, SN54154 No. 1 must be set to 3 (with mode select high), enabling source X
of SN55325 No, 2 to drive lines 12 through 15, and SN54154 No. 2 must be set to 2, providing a sink
atY of SN56325 No. 4 for drive-fine 13 only. Alternatively, to drive current in drive-line 13 in the opposite
direction, only the mode-select voltage would be changed from high to low. The size of such a matrix
is limited only by the number of drive-lines that a source/sink pair can serve. This number in turn depends
on the capacitive and inductive load that each drive-line of the particular system imposes on the driver.
A 256-drive-line selection matrix is shown in Figure 3. These 256 drive-lines are sufficient to serve .
(266/2)2 = 16,384 individual cores. ¢ T

THIS & x 4 GRID OF BOURCE-$INK
PAIRS FUNCTIONS AS A MATRIX

LKES TO SELECT ONE OUT OF 16 DRIVE-LINES
DRIVE LINE RO. D A
AN
-lcoa:s L4 \
™ ORIVE-LNE
. " 3 H suses
i 81 ey /\\\
11— 8 h 1%, -
£N553285 1
] N1y ¥|d
—a bt 5 E4M
: 2pp—— c 4
3o~ 52 %
- ° N ° r
sp z ’
mwu:;
*0.1
of-16 8P w! 3 .
oecoven; s | 194 A
1w0hp st
. up s +
12z b ¥t
tNARE—dC1  13p ¥ .
up x 1
[] TWMING 8TROBE —-a G2 hrd 4 ENESIZS L & 47N
3 L] ol gHa2 u
[=} p—f 52 T
Q ° N 2 k 4 “_J
— H SEE HOTE &
=3 I
[~ B I3
3 118 SaBA04 g H . 53 W YX 7
| el BHE5325 Na. 3 $NSSIZE No. 4
m MIODE BELECT ! 9 - AG1B C520 ASIB C 8520
8 tsouRceianK) T Lot oo 14 SX STROSE Ty Y Y TYY
: SOUACE STROBE ?IF: 7
Q #dcononoponag
=. 0123456 78 9101112131415
Q SHEAI84 No. 2
E- a) G2
@ T T
a
.

10 ADOITIONAL TO ADDITIONAL
SOUNICE-STROBE  SINK-STROBE
WPUTS

NOTE  A: This optional mode-select anci timing-strobe technique can be used in place of the SN5404 mode-select and SN54154 timing-
strobe when minimum time skew is desired.
B. All diodes are IN4607.

FIGURE 2. SN55326 USED AS A MEMORY DRIVER TO SELECT ONE OF SIXTEEN DRIVE LINES

' >
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TYPICAL APPLICATION DATA

external resistor calculation

A typical magnetic-memory word-drive requirement Is shown in Figure 4. A source-output transistor of
one SNB5326 delivers load current (I.). The sink-output transistor of another SN556325 sinks this current.

The value of the external pull-up resistor (Rgxt) for a particular memory application may be determined
using the following equation:

16 [VCC2(min) — Vs — 2.2]
IL - 1.6 IVCCc2(min) — VS ~ 2.9]

Rext =

(1

where: Rgxt Is in k(, :
VEC2(min) is the lowest expected value of VG2 in volts,
Vg is the source output voltage in volts with respect to ground,
IL is in mA.

The power dissipated in resistor Rgxt during the load current pulse duration is calculated using Equation 2,

L8 R
PRext = 7§ [VCC2(min) - Vs - 21 @

where: PRgxt Is in mW.

After solving for Rgxt, the magniiude of the source collector current {Ics) is determined from Equation 3,

5

where: Ics in in mA.

icg =0.94 1 ’ (3}

As an example, let VeEeC2(min) = 20 V and Vi = 3 V while I of 500 mA flows.

Using Equation 1, -
16 (20 - 3 ~ 2.,2)

Rext = = 0.5 k1
500 — 1.6 (20 - 3 - 2.9)- .
and from Equation 2,> -
PRoxt = S 120 — 3 ~ 2] = 470 mW

The amount of the ;nemory system current source (Ics) from Equation 3 is:
- e ICS = 0.94 (500) ~ 470 mA’ ' .

In this example, the regulated source-output transistor base current through the external puli-up resistor
{Rext) and the source gate is approximately 30 mA. This current and Icg§ comprisa I.
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TYPICAL APPLICATION DATA
external resistor calculation (continued)

Veez

1'cs
rFr==""3 SOURCE 1
ONE o COLLECTORS |
| sN6B325
OR |

SOURCE “9
X

RS S o RN A e
’
i
~
-

MEMORY VS
ELEMENT l
Fe==——~-==-]37
I one OR
{ SN66326 z
1 SINK -

NOTES: A. For clarity, partial logic d.ia'grams of two SN665326s are shown.
B. Source and sink shown are in different packages.

FIGURE 4

Memory Interface Circuits (o)}
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