MIC59P60 Micrel

PLCC Pin X T Absolute Maximum Ratings vgs=0; T, =25°C
Configuration O W uw g 5 Output VOtage (VEE) e 80V
© > o0 uo o OUtpUt Voltage (Veg(gys)) weveeesssssssmmseeeesseeeens 50V, Note 1
|?| |_2| |_1| |;| |§| Vpp With Reference to Vgg .ooevvveiiiiiiiiiici 15V
/ Vpp With Reference to Ve ovvvevveeeiiiicicieieeee e 25V
SERIAL DATA IN II © EI out2 EanEi)tter Supply Voltage (\E/iE) ...................................... 20V
Vss E E OUT 3 Input Voltage (V) - eeeeeeeeninniniiiinnnns -0.3V to Vpp+0.3V
Protected Current ............ooecvvvvieeeeeeeee e, 1.5A, Note 2
VoD E MIC59P60BV E ouT 4 Power Dissipation (Pp)
SERIAL DATA OUT E E OUT 5 Plastic DIP (N) ......................................................... 2.0W
Derate above Ty = +25°C ..o, 20mwy/°C
STROBE [ & | 14 JoUT®E TR R 1Y) DS 1.4W
Derate above T, = +25°C ....cooovvvvvnvvvveeennn. 14mw/°C
|_9| |1_°| - Il_zl |1_3| Wide SOIC (WM) S 1.2W
T A Derate above Ty = +25°C ....ccccoovvvcrrcinnnnnn. 12mw/°C
n > 8 8 Operating Temperature (Tp)
% Plastic DIP (N), PLCC (V), SOIC (WM)..—40°C to +85°C
|O Storage Temperature (Tg) .....cooovveviniinne —65°C to +150°C
Typical Inputs Vo vos Junction Temperature (Tj) .....c.crvreerrieereeerenneens +150°C
ESD oo Note 3
Note 1: For inductive load applications.
cLock | STROBE i ! Note 2: Each channel. Vgg connection must be designed to minimize
DSAETFX’Th <E oureuT 4E indu_ctance a_nd resista_mce.
= = Note 3: Devices are input-static protected but can be damaged by
extremetly high static charges.
Vss Vss

Typical Output Driver

Pin Description

Pin Name Description

1 CLEAR Sets All Latches OFF (open).

2,10 Vee Output Ground (Substrate). Most negative voltage in the system connects
here.

3 CLOCK Serial Data Clock. A CLEAR must also be clocked into the latches.

4 SERIAL DATA IN Serial Data Input pin.

5 Vgg Logic reference (Ground) pin.

6 Vbp Logic Positive Supply voltage.

7 SERIAL DATA OUT Serial Data Output pin. (Flow through).

8 STROBE Output Strobe pin. Loads output latches when High. A STROBE is needed
to CLEAR latches.

9 OUTPUT ENABLE/RESET | When Low, Outputs are active. When High, device is inactive and reset
from a fault condition. An under voltage condition emulates a high OE/
RESET input.

11 K Transient suppression diode's cathode common pin.

12—19 OUTPUT N Open Collector outputs 8 through 1.

20 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.
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MIC59P60 Micrel

Electrical Characteristics

Vpp =5V, Vgg = Vgg = 0V; T, = +25°C; unless noted.

Limits
Characteristic Symbol Test Conditions Min. Typ. | Max. Unit
Output Leakage Current lcex Vout =80V 50 HA
Vout =80V, T, =+70°C 100
Collector-Emitter Veesan loyt = 100mA 0.9 11 \
Saturation Voltage lout = 200mA 11 1.3
loyut = 350mMA 1.3 1.6
Collector-Emitter Veesus) loyt = 350mMA, L =2mH 50 \
Sustaining Voltage
Input Voltage VlN(O) 1.0 \%
Vina Vpp = 12V 10.5 \Y,
Vpp = 10V 8.5
Vpp = 5.0V, Note 4 35
Input Resistance Rin Vpp =12V 50 200 kQ
Vpp = 10V 50 300
Vpp = 5.0V 50 600
Flag Output Current loL VoL = 0.4V 15 mA
Flag Output Leakage lon Voy = 12.0V 50 nA
Supply Current IDD(ON) All Drivers ON, Vpp = 12V 6.4 10.0 mA
All Drivers ON, V= 10V 6.0 9.0
All Drivers ON, Vpp = 5.0V 4.6 7.5
) (1 OUTPUT) One Driver ON, All others OFF, V= 12V 3.1 4.5 mA
One Driver ON, All others OFF, V5 = 10V 2.9 4.5
One Driver ON, All others OFF, V5 = 5V 2.3 3.6
lbb(oFF) All Drivers OFF, Vpy = 12V 2.6 4.2 mA
All Drivers OFF, Vpy = 10V 2.4 3.6
All Drivers OFF, Vpn = 5.0V 1.9 3.0
Clamp Diode Ir Vg =80V 50 HA
Leakage Current
Clamp Diode Ve I = 350mA 1.7 2.0 \%
Forward Voltage
Over Current ILim 500 mA
Shutdown Threshold
Start Up Voltage Vgu Note 5 3.5 4.0 4.5 \%
Minimum Supply (Vpp) Voo MIN 3.0 3.5 4.0 \
Thermal Shutdown 165 °C
Thermal Shutdown Hysteresis 10 °C

Note 4: 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 5: Undervoltage lockout is guaranteed to release device at no more than 4.5V, and disable the device at no less than 3.0V

August 2001 3 MIC59P60

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MIC59P60 Micrel
cLock
Ao
la— B—>|
DATA IN
e
STROBE «—C—»|
OUTPUT
ENABLE
«— G —>|
OUTy
Timing Conditions
(Ta =+25°C, Logic Levels are Vpp and Vgs, Vpp = 5V)
A. Typical Data Active Time Before Clock Pulse (Data Set-Up TIME) .......uuuiiiiiiiaiiiiiiiiiiiiieiee e ee e e e 75 ns
B. Minimum Data Active Time After Clock Pulse (Data Hold TimMe) ..........uuiiiiiiiiiiiiiiiiiiee e 75 ns
C. MinimMum Data PUISE WIALh ..........e ittt e e et e e e e e e s e bbbt et e e e e e e e e e e e s s nnnbbbeeaeeeas 150 ns
D. MIniMum CIOCK PUISE WIALh .......oooiii ettt e e e e e e e e e bbbt e e e e e e e e e e s e e nnbbrbeeeeeeas 150 ns
E. Minimum Time Between Clock Activation and StroDE ............eiiiiiiiiiiie e 300 ns
F. MIinimum Strobe PUISE WILN ...ttt e e e e e et e e e e e e e e e e e s e anabbeeeeeeeeas 100 ns
G. Typical Time Between Strobe Activation and Output TranSItION .........coooiiiiiiiiiiiiieee e 500 ns

SERIAL DATA present at the input is transferred to the shift register on the logic “0” to logic “1” transition of the CLOCK input
pulse. On succeeding CLOCK pulses, the registers shift data information towards the SERIAL DATA OUTPUT. The SERIAL
DATA must appear at the input prior to the rising edge of the CLOCK input waveform. Holding CLEAR high results in a data
logic "0" being clocked into the shift register, turning off respective channels.

Information present at any register is transferred to its respective latch when the STROBE is high (serial-to-parallel conversion).
The latches will continue to accept new data as long as the STROBE is held high. Applications where the latches are bypassed
(STROBE tied high) will require that the ENABLE input be high to prevent invalid output states.

When the ENABLE input is high, all of the output buffers are disabled (OFF) without affecting information stored in the latches
or shift register. With the ENABLE input low, the outputs are controlled by the state of the latches. A positive OE/RESET pulse
resets the FLAG and the output after a current shutdown fault. Over-temperature faults are not latched and require no reset

pulse.
MIC59P60 Truth Table
Serial Shift Register Contents Serial Latch Contents Output Contents
Data | Clear |Clock Data Strobe Output
Input | Input | Input | I ) I3 ...... Ig | Output Input ) I3 ... Ig | Enable| 17 Ip I3 ... Ig
H I H R; Ro.... R7 R7
L _I— L R1 Ro...... R7 R7
X L Rl R2 Rj3..... Rg Rg
H I O (0] o ... (0] L
X X X X X L Ri1 R Rz ..... Rg
Pr Py P3...... Pg Pg H P, P2 P3 ... Pg L Pr Po P3 ...... Pg
X X X X H H H H ... H
L = Low Logic Level
H = High Logic Level
X = Irrelevant
P = Present State
R = Previous State
O = Output OFF
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MIC59P60 Micrel
Typical Characteristic Curves
Output Saturation Supply Current Current Shutdown
Voltage vs. Temperature vs. Temperature Threshold vs. Temperature
5 5 0.60
S14 — = H”‘ 2
'jé 13 I =350mA~ [ | E4 ALL OUTPUT‘S ON — 50.55 ey
Fl2 £ Vpp = 5V o Do =
o1l1 w3 # 0.50
> _ & w
z 1~ Vop=5Vto12v — g o Vpp = 12V
Q0.9 ~— O2 F0.45
:Z X 5 —_ Z
08 I, = 100mA — a 2
207 % ALL OUTPUTS OFF_| Q0.40
< wn -
0 0.6 2
05 0 %035
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Output Saturation Supply Current Current Shutdown
Voltage vs. Temperature vs. Temperature 20 Delay vs. Output Current
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\ \ ~
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Y — _— <6~ ALLOUTPUTSON — | 2
ok - é ‘ > 16
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> VDD - 12V z4 E
21 =12v— g S10
Q0.9 ~—— o3 -8
= > Z E
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507 =5 x4 N
506 @ 3 21 Vpp =5V ==
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MIC59P60 Micrel
Maximum Allowable Duty Cycle (Plastic DIP)

Vpp = 5.0V Number of Outputs ON
(loyT = 200mA Max. Allowable Duty Cycle at Ambient Temperature of

Vpp =5.0V) 25°C 40°C 50°C 60°C 70°C
8 85% 2% 64% 55% 46%
7 97% 82% 73% 63% 53%
6 100% 96% 85% 73% 62%
5 100% 100% 100% 88% 75%
4 100% 100% 100% 100% 93%
3 100% 100% 100% 100% 100%
2 100% 100% 100% 100% 100%
1 100% 100% 100% 100% 100%

Vpp =12V Number of Outputs ON
(louT = 200mA Max. Allowable Duty Cycle at Ambient Temperature of

Vpp = 12V) 25°C 40°C 50°C 60°C 70°C
8 80% 68% 60% 52% 44%
7 91% 7% 68% 59% 50%
6 100% 90% 79% 69% 58%
5 100% 100% 95% 82% 69%
4 100% 100% 100% 100% 86%
3 100% 100% 100% 100% 100%
2 100% 100% 100% 100% 100%
1 100% 100% 100% 100% 100%

Typical Applications

Protected Solenoid Driver with Output Enable

+5V +48V
0
10k
FLAG O
o™~
SHUTDOWN
CLEAR © [ i ) P
—L2h [ b ‘|>°;—
- SuUB
CLOCK O [ o §
SERIAL gy BN *
DATA IN® |_4_’L|1_J"' {>o }
%] 7)) q
- 5 6—’m—|>0 .4
ENABLE O— = ol | }
0.1u o 8 P
$——Lof |5t }
T
1 OPp "%
—0 | h -3
—— [ D> '%
%-_@ :
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MIC59P60 Micrel
Hammer Driver
+5V +28V
] (6]
FLAG O oK L 4
¢ TrervAL | \_/ 22u ‘e
CLEAR O——————] pEes )P ZD)J </
;[TSUE Ly -Dorzg]—ffﬂﬂj\-—ll
cLock o——+—— 3| L H>o } (18— —9
SERIAL 4 e
DATA IN 4[2)_’&" > } 17— 00—
—5] §-’Q-I>c . k2 e
x| (O 28V,
6| |-Piro] To——T—e %
RNt
o H>o } 1 3
'—' 8 B -[>c k 13 3
0'1“:[ 1}
= _—TJoh| M > % 12—
10 (1]
Protected Negative/Positive PIN Diode Driver Transmit/Receive Switch
FLAG ©
10k
CLOCK O—————
+5V +75V
O—
DATA IN \_J
SHUTDOWN
STROBE O——— ] ) >°$120 10k
E:L - *Dorlg F——0 Transmitter
SUB 1000p RFC
D1
—L3| | P Peg—d L
‘} Antenna
— D (D1
|_
n
—103| [opi—tg—d
+5V 0.1 & o ‘}
© 16| P> % 19
I
L Femly e Eme
Ce| | P (Do } 19
— o ot 12 [——o0 Receiver
100p — % 1000p D3
[10] +75V.
= 0.01 KL ~ oo
T T -
Diode )
D1 D2 D3 PIN Diodes: UM9651
© (Latch 1)| (Latch5) | (Latch 8)
-5V Receive | OFF ACTIVE OFF
Transmit| ACTIVE | OFF ACTIVE
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MIC59P60 Micrel
Package Information
1.070
@7.178)M >
PIN 1
o e e e
0.030-0.110
.250+0.005 (./ (0.762-2.794)
(6.350£0.127)
NN I N N N N I I |
0.060+0.005
0.130+0.005 0.040 +vp (0.508) "o
(3.30220.127) ‘¢(l.016) V ‘<—T
A T | —f
Yy v v 0°-18; L/
0.020 v
(0.508) ‘
ﬁ‘ ‘* *‘ ‘* 4125 N _
0.0180.003 0.100£0.010 (3 175) 0.325 ig,gfé’
(0.457+0.076) (2.540£0.254) 0635
(8.255 oose
20-Pin Plastic DIP (N)
_ HAAAAAAAAAR™
v DIMENSIONS:
0.301 (7.645) INCHES (MM)
0.297 (7.544) C
HEHHBHHBBEGEO
0.027 (0.686
0.031 50.787; L‘ oﬁo 1‘;(} o cﬁ ‘cﬁms 0.103 (2.616) < 0-297 (7.544)
. T\((P. ) ( ) 0.099 (2.515) 704 0.293 (7.442) 0.022 (0.559)
v Tvp 1™ > % 5.018 (0.457)
0.015
) @E&%
f 0.509 (12.929) 0.015 0.330 (8.382) TYP
0094 (2.388)‘ 0.505 (12.827) 4J» (©.381) 0326(8280) 107y
e
0.404 (10.262)
20-Pin Wide SOP (WM)
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MIC59P60 Micrel

TOP VIEW
DETAIL A
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0.0451 ﬁ [+ 0050
i y ). 0.080
O ®\ ik
O 1
O
|: 0.030 DIA
X 0.015 R DEPTH
e 0:351 J
< 10.003
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+0.020
SIDE VIEW
BOTTOM VIEW 0.045 -
8 00Ty |
o
— i A
N 4
DETAILA —
>
g
20-Pin PLCC (V)
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MIC59P60 Micrel

MICREL INC. 1849 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL + 1 (408) 944-0800 Fax + 1 (408) 944-0970 wes http://www.micrel.com

This information is believed to be accurate and reliable, however no responsibility is assumed by Micrel for its use nor for any infringement of patents or
other rights of third parties resulting from its use. No license is granted by implication or otherwise under any patent or patent right of Micrel Inc.

© 2001 Micrel Incorporated
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