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Quality Overview

e |SO-9001
e AS9120 certification
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35835
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* Rochester is a critical supplier to DLA and
meets all industry and DLA standards.

Rochester Electronics, LLC is committed to
supplying products that satisfy customer expecta-
tions for quality and are equal to those originally
supplied by industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electron-
ics guarantees the performance of its semiconductor products to the original OEM specifica-
tions. ‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings
may be based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 07112013 To learn more, please visit www.rocelec.com



HARRIS

SEMICONDUCTOR

HIP0045

1A/50V Octal Low Side Power Driver
With Serial Bus Control and Fault Protection

a

June 1987

Features

« Octal NDMOS Output Drivers in a High Voltage Power
BiMOS Process

+ Over-Stress Protection - Each Output:
- Over-Current Protection

- Over-Voltage Clamp Protection. ... _......
- Thermal Shutdown Protection (2 Channels)

+ Open-Load Detection

+ Power BiMOS Output Configuration

- Current Latch-Off Protection for 6 Channels; 2 with
External Drive Input and ORed with SPI Bus Control

- 2 Channels Configured for Lamp Drivers with Cur-
rent Limiting and Over-Temperature Latch-Off
« High Speed CMOS Logic Control
- SPI Bus Controlled Interface
- Individual Output Latch
- Individual Fault Unlatch and Feedback
- Common Reset Line

................. S5mA Max
-40°C to 125°C

+« Low Quiescent Current

« Ambient Operating Temp. Range

Applications

« Automotive and Industrial Systems
+ Solenoids, Relays and Lamp Drivers
+ Logic and uP Controlled Drivers

« Robotic Controls

Description

The HIP0045 is a logic controlled, eight channel Octal Serial
Power Low Side Driver. The serial peripheral interface (SPI)
utilized by the HIP0O045 is a serial synchronous bus compati-
ble with Harris CDP68HCO5, or equivalent, microcomputers.
As shown in the Block Diagram for the HIP0O0O45, each of the
open drain MOS Output Drivers have individual protection for
over-voltage and over-current. Each output channel has sepa-
rate output latch control with fault unlatch and diagnostic or
status feedback. Under normal ON conditions, each output
driver is in a low voltage, high current state of saturated turn-
on. Comparators in the diagnostic circuitry menitor the output
drivers to determine if an out of saturation condition exists. If a
fault is sensed, the respective cutput driver for Channels 0 - &
have overcurrent latch-off. Channels 6 and 7 are configured
for lamp drivers and have current limiting with over-tempera-
ture latch-off. Channels 0 and 1 have direct parallel drive con-
trol for PWM applications and are ORed with the SP| Bus
control. All channels are SP| Bus controlled and sense the
output states for diagnostic feedback.

The HIP0045 is fabricated in a Power BIMOS IC process,
and is intended for use in automotive and other applications
having a wide range of temperature and electrical stress
conditions. It is particularly suited for driving relays, sole-
neoids and lamps in applications where low standby power,
high operating voltage, and high output current in high ambi-
ent temperature conditions is required.

The HIPO045 is in a 20 lead plastic Power SOP (PSOP)
Package with an integral copper ‘slug’ to conduct heat directly
to a PCB interface or heat sink on the bottom of the package.

Ordering Information

PART NO. | TEMP. RANGE (°C) | PACKAGE | PKG. NO.
HIPOO45AB -40 to 125 20 Ld PSOP | M20.3A
Pinout Driver Block Diagram
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CAUTION: These devices are sensitive to electrosiatic discharge. Users should follow proper IC Handling Procedures.
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Detailed Block Diagram
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1. OC = Over-Current Voltage Ref. = 1.8V Typ. & —
2. lgk = Current Sink Pull-Down = 500p.A Typ. OVER-TEMP. REF —
3. DiagO0, 1 = Status bit when QO, 1 controlling OUTO, 1. DET. DIAGS, 7 Vaer
4. Diag0, 1 = Fault bit when IN1, 0 controlling QUTO, 1. STATUS
5. Refer to text and Tables 6, 7 for diagnostic information. 1
Input to Output Control Tables
TABLE 1. OUTPUT O TABLE 3. OUTPUT2-7
SPIBIT O IND ouUTo SPIBIT2-7 ouTz2-7
0 1 OFF 0 OFF
0 0 ON 1 ON
1 0 ON
1 1 ON TABLE 4. OUTPUT CONTRCL REGISTER, Q0 -7
1 3 5 7 0 2 4 B
TABLE2 oTRUT! ISI ISI ISI §4| ISI ISI §1| ISI
7 3] 5 3 2 0
SPIBI T o 50T (D71) | (D8l) | (D3N) | (D4) | (D3N) | (D21) | (D11) | (DOl)
MSB LSB
0 1 OFF
NOTE: The Cutput Contrel Register bits Q0 -7 have the same order
0 0 ON as the Diagnostic Failure Register bits Diag0 - 7 as detined in Table 5.
1 0 ON Data bits DOl - D7l give the MOSI SPI serial data input flow
3 3 ON sequence.
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Absolute Maximum Ratings

Maximum Output Voltage, Voyut. ... ... o oo o L -0.7to Ve
Peak Cutput Load Current, || gap - -
Continuous Output Load Current, Iy (All 8 Outputs ON) .. . .. 0.5A
Continuous Cutput Load Current, lgyt (Any one Cutput CN) . . . 1A

Total Average Current, oyt (All 8 Outputs) . ............ .. 4.5A  Maximum Lead Temperature (Soldering 10s). .. ... ... ... 265°C
Reverse Peak Current Drive, Any one Cutput, Igp;t<2ms. ... -3A
DC Logic Supply, Vo - oo oo -03to 7V : ot
Input Voltage, All Inputs and Data Lines .. ... .. -0.3to Vg +0.3V Die Characteristics
. . Back Side Potential . . . ................ V- (GND Pin, Heat Sink)
Operating Conditions
Temperature Range . ........................ -40°C to 125°C
Logic Supply Voltage, Ve . -« - oo oo 4.5V o 5.5V

..... As Specitied for I, I m

Thermal Information

Thermal Resistance (Typical, Note 8)
PSOP Package . .................

Maximum Storage Temperature Range, Tgyg . - . .

8,4 (°C/W)

Maximum Junction Temperature, Ty .. ..................

8,c (°C/W)

2
150°C

-55°C to 150°C

CAUTION: Slresses above those listed in "Absolute Maximum Ralings” may cause permanent damage to the device. This is a siress only raling and operalion
of the device at these or any other conditions above those indicaled in the operational seclions of this speacification is nol implied.

NOTE:

6. 0 Rated with standard PC Board, 8¢ rated with infinite heat sink.

Electrical Specifications

Voo = 4.5V to 5.5V, Ty = -40°C to 125°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX |UNITS

Standby Current, No Load lcco No Load 5 mA

Supply Current, Full Load le All Cutputs ON, 0.5A Load Per Output 5 mA

Qutput Clamping Voltage (Note 7) Voo ILoap = 0.5A, Output Programmed OFF 45 62 3

Qutput Clamping Energy Eoc 1ms Single Pulse Width, Ty = 25°C, 20 45 mJ
{Refer to Figure 4 for SOA)

Cutput Leakage Current 1 (Note 8) | 14 gaky | Your = 25V, Outputs OFF 100 pA

Cutput Leakage Current 2 (Note 8) | 14 gake | Your = 18V, Outputs OFF 100 pA

Cutput Leakage Current 3 (Note 8) | 14 gaks | Your = 18V, Outputs OFF, Vg =1V 10 PA

Drain-to-Source On Resistance, roson | lLoap = 0.5A; T, = 150°C 1.5 Q

ouTo -7

Qutput Capacitance Cout |Vour=16V, f=1MHz 20 pF

Turn-On Delay, OUTO, 1 td(ON) RL = 5009, VCE = 50% to VOUT =0.9x VBATT! 5 LS
V|N0,1 =50%to VOUT= 0.9 x VEATl': VBATl' =18V

Turn-On Delay, ouTz2-7 td(ON) RL = 5009, VCE = 50% to VOUT =0.9x VBATT! 10 LS
VgarT = 18V

Turn-Off Delay totorF Ry = 500Q, V¢ = 50% to Vo= 0.1 x VgarT, 10 us
V|N0,1 =50% to VOUT= 0.8 x VEATl': VBAW =186V

Turn-On Voltage Slew-Rate, dVany For Vout = 90% to 30% of VgarT, VaarT = 16V, - 07 35 Vs

Turn-Cn Voltage Slew-Rate, dVgonz | For Vour = 90% to 30% of Varr: Vparr = 16V, - 2 10 Vius

OUTO, 1 dt RL = 5000

Turn-Off Voltage Slew-Rate, dVappq | For Your = 30% to 80% of Varr, Vearr = 16V, - 2 10 Vips

ouTo -7 —4r | RL=5000

Turn-Off Voltage Slew-Rate, dVapps | For Vour = 30% to 80% of Vg, - 2 15 Vips

ouTo -7 T dt VeaT = 0.9 x Vg, R = 500Q

FAULT PARAMETERS

Reverse Current Drive, OUTQ - 7 IRD -500 mA

Reverse Voltage Drop, OUTO -7 Vi louT = -3A, t <2ms -1.5 \

Al during Reverse Current Drive Alge louT = -3A, t<2ms 100 mA

Open Load Threshold Voltage Vpee | Open Load Fault Condition, Fault Detected If 0.32x 0.4x \Y
Vour < VRer Voe Voo
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Electrical Specifications

Voo = 4.5V to 5.5V, Ty = -40°C to 125°C, Unless Otherwise Specified (Continued)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX |UNITS

Open Load Pull-Down Current lak No Load, Vo1 = Vgarr = 18V 20 100 pA
Over-Current Shutdown Threshold, lgc Vo =5Y 1.05 1.4 2 A
ouTo -5

Short Circuit Current Limit, OUTS, 7 Y Vo =5Y 1.05 14 1.75 A
Short Circuit Shutdown Delay, tsc 02 12 us
OuUTo -5

Disable Fault Detection Time, Channel tor 15 50 us
ING, IN1 After Input Switch Transition

Over-Temperature Detection Torr 185 165 175 °c
Threshold

LOGIC INPUTS {IND, IN1, MOSI, SCK, RESET, CE)

Threshold Voltage at Falling Edge V- 0.2xVee A
Threshold Voltage at Rising Edge Vi+ 0.7xVggo \
Hysteresis Voltage Vy Vo4 - V- 0.65 A
Input Current IIN Vin=Vee +10 pA
Input Pull-Up Resistance RBin 50 80 200 kQ
Input Capacitance Cin 10 pF
Input Frequency, INQ, IN15 fin DC 2 kHz
Active Supply Range for Reset State v RESET Pin Forced Reset. (Note: Normal Voo 31 55 v
Change at RESET Pin HCC_RST Functional Operating Range is 4.0V to 5.5V)

Low Vo Active Reset Threshold Vice RsT| Low Vi Forced Reset, (Low Voltage Reset 31 4 v

Active for 0 < Voo < Vi oo RsT)

LOGIC CUTPUT (MISO)

Data Cutput LOW Voltage Voo |lso=-3.2mA 02 04 A
Data Output HIGH Voltage Voon |lgo=-4mA Voo -04Y v
Output Three-State Leakage Current| Igo | CE = High, 0V < Vgn < Vg -10 +10 pA
Cutput Capacitance Cso foPER = 3MHz 10 pF
Serial Peripheral Interface Timing (MOSI, MISC Load Capacitor = 100pF, See Figure 1)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX | UNITS

Clock Frequency, 50% Duty Cycle fork 3 - MHz
Enable Lead Time (SCK Change Low to b eaD 100 - ns
High after CE = Low)

Enable Lag Time (Time for SCK Low before Ye 150 - ns
CE goes High)

Minimum Time SCK = High twsckH 160 - ns
Minimum Time SCK = Low twsokL 160 - ns
Data Setup Time {(SCK Change from High tsu 20 - ns
to Low after MOSI| Data Valid)

Data Hold Time {(MOSI Data Hold Time ty 20 ns
SCK Change from High to Low)

Enable Time from CE = Low to Data at ten 100 ns
MISO

Disable Time (Time for CE Low to High to this 100 ns
Output Data Flcat)




