General Description

The MIC59P50 parallel-input latched driver is a high-voltage
(80V), high-current (500mA) integrated circuit comprised of
eight CMOS data latches, a bipolar Darlington transistor
driver for each latch, and CMOS control circuitry for the
common CLEAR, STROBE, and OUTPUT ENABLE func-
tions. Similar to the MIC5801, additional protection circuitry
supplied on this device includes thermal shutdown, under
voltage lockout (UVLO), and over-current shutdown.

The bipolar/MOS combination provides an extremely low-
power latch with maximum interface flexibility. The MIC59P50
has open-collector outputs capable of sinking 500mA and
integral diodes for inductive load transient suppression with a
minimum output breakdown voltage rating of 80V above Vee
(50V sustaining). The drivers can be operated with a split
supply, where the negative supply is down to 20V and may
be paralieled for higher load current capability.

With a 5V logic supply, the MIC59P50 will typically operate at
betterthan 5MHz. Witha 12V logic supply, significantly higher
speeds are obtained. The CMOS inputs are compatible with

MIC59P50

8-Bit Parallel-Input Protected Latched Driver

Features

* 4.4 MHz Minimum Data Input Rate

* High-Voltage, High-Current Outputs

* Per-Output Over-Current Shutdown (500mA Typical)
* Undervoltage Lockout

* Thermal Shutdown

* Qutput Fault Flag

* Qutput Transient Protection Diodes

* CMOS, PMOS, NMOS, and TTL Compatible Inputs
* Internal Pull-Down Resistors

* Low-Power CMOS Latches

* Single or Split Supply Operation

Ordering Information

standard CMOS, PMOS, and NMOS circuits. TTL circuits

may require pull-up resistors.

Part Number Temperature Range Package
MIC59P50AJ -55°C to +125°C 24-Pin Ceramic DIP*
MIC59P50AJBY | -55°C to +125°C 24-Pin Ceramic DIP*

Each of these eight outputs has an independent over-current
shutdown at 500 mA. Upon current shutdown, the affected
channelwillturn OFF and the flag will go low until Voo is cycled
or the ENABLE/RESET pin is pulsed high. Current pulses
less than 2us will not activate over-current shutdown. Tem-
peratures above 165°C will shut down the device and activate
the open collector FLAG output at pin 1. The UVLO circuit

disables the outputs atlow V; hysteresis of 0.5V is provided.

MIC59P50BN

-40°Cto +85°C

24-Pin Plastic DIP*

MIC59P50BV

—40°Cto +85°C

28-Pin PLCC

MIC59P50BWM

—-40°C to +85°C

24-Pin Wide SOIC

* 300-mil “skinny DIP”
T AJB indicates units screened to MIL-STD 883, Method 5004, condition
B, and burned-in for 1-week.

Functional Diagram

Pin Configuration
(Ceramic and Plastic DIP and SOIC)

STROBE CLEAR G E""‘B'-E’“ESEI" sHUTDOW FLAG E E Vss
Vo I OUTFUT
47 47 g | —Q:%: TouriN cLear[2] 23| ENABLE/RESET
22R | STROBE [3] 122] vppy
THEAMAL | COMMON
" SHUTDOW! | IN1[4] 21] ouT 1
:7 b A uvLo OUTPUT IN2 E—u E ouT 2
Bl T N SUSS— WUV T — -y
) walEt 19] ouT 3
wo—>—> ;|< )2 Na[Z]e @ 78] OUT 4
—_ QO —
I ns[E % [17] OUT 5
Circuitry below dashed line is e[ 6] OUT 6
included in each of the B channals.
N7 10} 5] ouT 7
VEE

IN8 [T} 4] ouTs

VEE @?7 113] COMMON

B L0aaslis 0002111 TO3 W
7-58 July 1997

|



MIC59P50 Micrel
Absolute Maximum Ratings T, = +25°C PLCC Pin Configuration
Output Voltage (V) v 80V
Supply Voltage (Vpp) .ocoveverrieiiiicns 15V . e
(VDD - VEE) ............................................................... 25V 8 5 o} ﬁ
£ w o< B 85 8
INPUL VOlItage (Vi) --verveeeeeeereemecerreeenens —0.3V to Vpp+0.3V oo P88
Continuous Collector Current (Ic) ........ccooeeccuurrierens 500mA ] [#]
Protected Current .........ccoee e 1.5A, Note 1 iN1[5] = [ =] ouT 4
Power Dissipation (Pp) w2 % |ouT2
Plastic DIP (N) .....coviiii e 2.4W IN3[7] [z | OUT 3
Derate above Ty = +25°C .....ccccovvmnrrnnrnnnns 24mW/°C na[z]  MICSOPSOBV o oyry
Ceramic DIP (J) ... I 2 .ZC}N 5[] —outs
Derate above Ty =+25°C ..o 22mw/°C N ] oute
PLCC (V) e e 1.6W N Ut
Derate above Ty = +25°C ...coooovcunreccenncrnan. 16mW/°C T =
Wide SOIC (WM) oo 1.4W BIEIZIEREIEIE
Derate above Ty =+25°C ....cooonviniivivrncnnn. 14mW/°C z22 8 28 ¢
Operating Temperature (T,) g °
Plastic DIP (N), PLCC (V), SOIC (WM)..—40°C to +85°C
Ceramic DIP (J) ..oooveriee e ~55°C to +125°C
Storage Temperature (Tg) .......cooveveeenne. —65°C to +150°C
Junction Temperature (T;) ... +150°C Allowable Output Current
ESD e s Note 2
Note 1 Each channel. Vgg connection must be designed to minimize o MIC59P50BN
inductance and resistance. 2 450
Note 2 Devices are input-static protected but can be damage by 2
extremely high static charges. T 400 NNAUR =t
z A, N,
% 350 \\\\ \\ \\\\‘ \\\\ \\3\
. Vop % 300 N \\\\\\5\ AN ~
Typical Input £ NN =
5 250 N
w P,
3 ANES
; g 2007 S
: o NUMBER OF OUTPUTS N
IN 2 150 || CONDUCTING T
z 1 SIMULTANEOUSLY
2 "o 70 20 30 40 50 60 70 80 90 100
PERCENT DUTY CYCLE
Pin Description
Pin Name Description
1 FLAG Error Flag. Open Collector Output is Low upon Overcurrent Fault or
Overtemperature Fault. OUTPUT ENABLE/RESET must be pulled high to
reset the flag and fault condition.
2 CLEAR Sets All Latches OFF (open).
3 STROBE Input Strobe Pin. Loads output latches when High.
4-11 INPUT Parallel Inputs, 1 through 8

12 Ve Output Ground (Substrate). Most negative voltage in the system connects
here.

13 COMMON Transient suppression diodes cathode common pin.

14-21 OUTPUT Parallel Outputs, 8 through 1.

22 Vbp Logic Positive Supply voltage.

23 OUTPUT ENABLE RESET| Output Enable Reset. When Low, Outputs are active. When High, outputs
are inactive and the Flag and outputs are_reset from a fault condition. An
undervoltage condition emulates a high OE input.

24 Vgg Logic reference (Ground) pin.
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MIC59P50

Micre/
Electrical Characteristics
Vpp = 5V, T = +25°C; unless noted.
Limits
Characteristic Symbol Test Conditions Min. Typ. Max. | Units
Output Leakage Current loex Vg =80V, Ty = +25°C 50 HA
Vee =80V, Ty = +70°C 100
Collector-Emitter VCE(SAT) Ilc =100 mA 0.9 1.1 \
Saturation Voltage lc =200 mA 1.1 1.3
Ic = 350 mA 1.3 1.6
input Voltage V,N(O) 1.0 \
Vpp = 5.0V Note 3 35
Input Resistance Rin Vpp = 12V 50 200 kQ
Vpp = 10V 50 300
Vpp = 5.0V 50 600
Flag Output Current loy Vo = 0.4V 15 mA
Flag Output Leakage lon Vou = 12.0V 50 nA
Supply Current Ippony Vpp = 12V, Outputs Open 3.3 4.5 mA
{One output | Vpp = 10V, Outputs Open 3.1 4.5
active) Vpp = 5.0V, Outputs Open 24 3.6
IDD(ON) Vpp = 12V, Qutputs Open 6.4 10.0 mA
(Alloutputs | Vpp = 10V, Outputs Open 6.0 9.0
active) Vpp = 5.0V, Outputs Open 4.7 7.5
IDD(OFF) Vpp = 12V, Outputs Open, Inputs = 0V 3.0 4.5 mA
(Total) Vpp = 5.0V, Outputs Open, Inputs = OV 2.2 3.6
Clamp Diode g Vg =80V, Tp =+25°C 50 UA
Leakage Current Vg =80V, Tp=+70°C 100
Over-Current Threshold Y Each Output 500 mA
Start-Up Voltage Vgy Note 4 3.5 4.0 45 A
Minimum Operating Vo Vbb MIN 3.0 3.5 4.0 \Y
Clamp Diode Forward Voltage Vi I- =350 mA 17 2.0 \
Thermal Shutdown 165 °C
Thermal Shutdown Hysteresis 10
NOTE 3:  Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors to insure a minimum logic “1”.
NOTE 4:  Undervoltage lockout is guaranteed to release device at no more than 4.5V and disable the device at no less than 3.0V input logic voltage.
Truth Table
Output OUTN Information present at an inputis transferred to its latch when
the STROBE is high. A high CLEAR input will set all latches
IN Strobe Clear Enable t—1 t e
N tothe output OFF conditionregardless of the dataor STROBE
0 ! 0 0 X OFF input levels. A high OUTPUT ENABLE will set all outputs to
1 1 0 0 X ON the off condition, regardless of any other input conditions.
X X 1 X X OFF When the OUTPUT ENABLE is low, the outputs depend on
X X X 1 X OFF the state of their respective latches. If current shutdown is
™ 5 5 5 oN oN activated, the OUTPUT ENABLE must be pulsed high to
restore operation and reset the Flag. Over temperature
X 0 0 0 OFF | OFF faults are not latched and require no reset pulse.
X = Irrelevant
1 = previous output state
t = present output state
B L034819 0002113 &AL IH
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MIC59F50 Micref

CLEAR
SN
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—»|Ale— C —»iBle- le— C —»{ Ble- —»| Ale— C —»{ Bl
CUTPUT
ENABLE || 0
< G —» - G —»
Ny
—»| D|e —-Ek— —’E|<—
OUTy

Timing Conditions

(T,
A
B.
C.
D
E
F.
G

= +25°C, Logic Levels are Vpp and Ves, Voo =5V).

Minimum data active time before strobe enabled (data set-up time) ..o, 50 ns
Minimum data active time after strobe disabled (data hold M) ..o 50 ns
Minimum strobe PUISE WIGN ..........oviii e e e e e 125ns
Typical time between strobe activation and output on to off transition ... 500 ns
Typical time between strobe activation and output off to on transition................ 500 ns
Minimum clear PUSE WIth ... i et e e 300 ns
Minimum data puUISE WL ..........oooi i et e e 225 ns

Typical Characteristic Curves

Output Saturation Supply Current Current Shutdown
Voltage vs. Temperature vs. Temperature % _Delay vs. Output Current
6 i , 6 =7
S5 I, = 350mA 25 <ol
w14 £ ALL OUTPUTS ON a
<13 [ | z5
3 12 & ' 5
o1 Vpp =5V o
> Vop = 5V 1o 12V | s oo =5 g4
B 3 e
2 1 \\ N e I a:) ° \\
'._ 1
%09 S %2 ALL OUTPUTS OFF | E2 Vo =5V
208 I, = 100mA — & ] .
= | i 17} 1 o 1 —
®0.7 | | g Vpp = 12V
0.6 0 Co .
50 0 50 100 150 =50 0 50 100 150 04 05 06 07 08 09
TEMPERATURE (°C) TEMPERATURE (°C) OUTPUT CURRENT (A)
Current Shutdown Supply Current Output Enable Delay
Threshold vs. Temperature vs. Temperature vs. Supply Voltage
0.60 8 260 [ 1]
Z 27 240 \\ R, = 50Q
5055 Eg— E200 NN
2 Vop = 5V E ALL OUTPUTS ON S O INN
x N,
I Z | < 200 —
@ 0.50 s | = NN
w s Ver = 12V o a0 NN Tp OFF
£ Vpp = 12V T4 po= T —— E N~ —
045 [8] 5160
p p 3 T ['N ————
2 z 5140 To ON
Qo040 L2 ALL OUTPUTS OFF 3
5 B 120
%035 00
50 0 50 100 150 0 567 8 9101112131415

. -5 0 50 100 150 PPLY VOLTAGE (V
TEMPERATURE (°C) TEMPERATURE (°C) s cEm
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MIC59P50 Micrel

Typical Applications

MIC59P50 Protected Relay Driver

10kQ2
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Package Dimensions Micrel

1.250
f—————— o
{31750 MAX ‘
PIN 1
O ey rir]
0.260 £ 0.005 o} 0060
(6.604 2 0.127) Gn/ (1.524)
L)

N S N D N N N O o

0.075 J L
0.030

{1.905)
0.040 {0.762) 762
*] ]*(1 otg) ¥ *]
0.130 £0.005 4 [
(3.302 £0.127)
I 0.012£0,001
I \ (0.305 £ 0.025)
0.020 | —
(0-508) L_ ,l L ,j L 0.130 qu
0.060 0.018 0.100 (3.302) _0.350 £ 0.020
(1.524) (0457)  (2.540) (8.890+ 0.508)
24-Pin Plastic Skinny DIP (N)
1.290 (32.766) .
7,200 (30.480)
o T T o I o N A PIN NO.1
T L IDENT.
580 (14.732) C
515 (13.081)
I O D S I N I B
610 (15.494)
200 (5.588) 585 (14.859) 1 1
65 (4.350) -]
765 (4.180) 065 (1.651) ‘
A [ | 0150381 =
e ]
Yy
160 (5.588) ! 625
125 (3.175) _J L 100 TYP. (2.540) 025
| o015 (0.381)
1023 (5.584)

24-Pin Plastic DIP (N)

Pin 1 is denoted by one or more of the following: a notch, a printed triangle, or & mold mark.
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Package Dimensions

Micrel

i 1.250

1.180 h PIN1
AN ANANT
0.271 025R
0.245 NOMINAL
VA VAVAVAVAVAVAWAVAWAWAY
™
0.045
.200
MAX
Y
0.20
%‘ T RPLANE
ki
i 0.110 *} 5%
e B e el
T.YP \?V‘II-S'INBOFF 0.018
24-Pin Ceramic Skinny DIP (J)
iA Led > PINT
T_HAAAAAAAAAA'
523
L G0z
uvvvvvvvayu
- 522
200 .180
155 150
jSEATING
PLANE
W—% 3
EA s
020
2 L J | 20
& -8

24-Pin Ceramic DIP (J)

0.325
MAX
OVERALL

0.011

0.009
0400,

MAX

DIMENSIONS:
INCHES

012
.008

700

7
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Package Dimensions

Micrel

HAAARAAARARE ™

0.301 (7.645)
0.297 (7.544)

v

€

DIMENSIONS:
INCHES (MM)

0.027 (0.686) J
0.037 (0.787)

EHHHHBHHGEH
o kol

0.103 (2.616) 0.207 (7.544)
0.050(1.270)  0.016(0.046) 5599 (2575) 099 @515) : o 293 (7. 442) 0.022 (0.559)
' TYP 6078 (0.457)
L \
(o 381) &
§ 0015 0.330 (8.362) TvP
gz T} G [+ oStz aire
S50 a8 SEATING MIN 0.032 (0.813) TYP
0,690 (2.286) EATIN 032 (0.813)
0.408 (10.363)
0.404 (10.262)
20-Pin Wide SOIC (WM}
HAARAAAAAAAR"
v DIMENSIONS:
0.301 (7.645) INCHES (MM}
0.297 (7.544) <

0.027 (0.686)
0.031 (0.787)

L‘ "I l“ —’I 0.108 (2.616) 0.297 (7.544)
0050(1.270)  0.016(0,046) 099 0,098 (2.515) L.'l:o 293 (7. 442) 0022 (0556)
' 0.078 (0.457)
\
(o 381) t} -
¥ ! 0.330 (8.362) TYP
le 0.609 (15.469) T 0015 0330 (.95
0.004 (2.388) 0.605 {15.367) (0.381) 0.326 (8280) 45 yp
050 (2.256) SEATING MIN 0.613) TYP
0.090 (2.286) 0.032 (0.813)

PLANE 0.408 (10.363)

0.404 (10.262)

24-Pin Wide SOIC (WM)
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Package Dimensions

Micrel

TOP VIEW
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BOTTOM VIEW
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DETAIL A
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SIDE VIEW

0.300

20-Pin PLCC (V)

0.0‘:);)45 F’I I‘_ 0.050
}1 /_ELI;U;LD.D.D.D\_f_

o

=

A0000n

|[NpapEimpNIE =
L‘ 0.451 +0.003 —
0.490 +0.020

BOTTOM VIEW

(AFHEAHA

ol miiaini=ing
P
>

o

HEEEEEE

0.12

x 0.003~0.004

DETAIL A

'470.110—>

Mg
0.027 |
0.030 DIA ‘ [}
x0.015 R DEPTH ) :]::L_ 0.018

SIDE VIEW
0.045 -9 0.035R
0.045 N $0.015

'

DETAILA —"]

DIA

>
>

28-Pin PLCC (V)
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