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1

1

1

Project Summary

.1 Purpose of Specification

The purpose of this specification is to define the mechanical, environmental and electrical characteristics for
Application Specific integrated circuits supplied by ELMOS. All parts which comply with this specification
shall be considered to meet the customers requirements. Any parameters which are left undefined will be
processed in accordance with ELMOS’ standard Quality Control procedures.

This document is intended to take precedence of any applicable customer documents. When agreed by the
customer and ELMOS, no changes or additions may be made without the written agreement of both the
customer and ELMOS.

.2 Life Support Policy/Product Liability

ELMOS products are not designed for use in Life Support Appliances, Devices or Systems where
malfunction of an ELMOS product can be reasonably expected to result in personal injury. ELMOS
customers using or selling ELMOS products for use in such applications do so at their own risk, and agree
to full indemnify ELMOS for any damage resulting from such improper use or sale.

1.3 General Information
Elmos Project Name : 910.01
Revision Status : B
Package Type : 20PDIP / 20SOICW
E910.01B QM-Nr.:
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1.4 Brief Functional Description
The IC E91001 is a 8-Way Power Driver (low side) with serial interface and interrogateable Output status.
The device incorporates the following features :

Low standby current

Serial structure for direct MPU interfacing
Cascadable

Interrogateable

TTL- compatible input levels with hysteresis
8 high current outputs (Rop typ. 1.5 Q)
Wide output operating voltage range
Output open- and short-circuit protection
Individual output short-circuit protection
Thermal overstress protection

1.5 Related ELMOS Documents

QM-Nr:: 07PL0009.XX Standard Qualification Plan

QM-Nr : 07SP0001.XX Reliability Test Methods

QM-Nr : 07VA0013E.XX Reliability Testing

QM-Nr : 07VA0005.XX Finalpart Release for Shipment (Warenausgangspriifung)
QM-Nr : 02SP0028.XX Taping of Devices

1.6 Other Related Documents

None
1.7 Marking
Topside :
ELMOS
91001B
XXX# YWW *
Where :
91001B Part Number
XXX Lot Number
# Assembler Code
YWW Year and work week of assembly
* Mask Revision status
Backside None.
E910.01B QM-Nr.:
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2 General Device Specification

2.1 Absolute Maximum Ratings (Non - operating)

Continuous operation of the device at or above these ratings is not permitted.

Absolute Maximum Ratings :

Parameter Symbol min max Unit
Logic supply voltage VDD -0.3 7.0 V
Transient Output Voltage (Maximum 500 ms) VOUT - 40.0 Vv
(Maximum 500 ps) VOUT - 50.0 V
Output current I0UT - 350.0 mA
Output Current (Schaffner Pulses Type 2) [IOUT P| 600.0 mA
Input Voltage VIN -0.3 VDD + 0.3 \%
Power dissipation DIP 20 TA = 85 °C PO - 1000.0 mwW
Power dissipation SO 20 TA =85 °C PO - 800.0 mwW
Thermal resistance DIL 20 RThJ-A - 65.0 K/W
(Junction to Ambient)
Thermal resistance SO 20 RThJ-A - 80.0 K/W
(Junction to Ambient)
Junction temperature T - +150.0 °C
Operating temperature range TopT -40.0 +125.0 °C
Storage temperature TeT1s -55.0 +150.0 °C

2.2 Recommended Operating Conditions

The following conditions apply unless otherwise stated.

All of the following parameters are valid for an operating temperature range of -40°C up to 105°C

(production test max limit is at 85°C), a supply voltage range of 4.5V < VDD < 5.5V, an output current IOUT

< 300mA and an output voltage range of 5.5V to 25V, unless otherwise specified.
Voltage reference is GND, if not otherwise specified.
The current values are positive, if flowing into the circuit.
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2.3 Package Outline
DIM : mm : inch
min |typ max |min |[typ [max —
E‘ -
al |.254 010 Y N b “
B [1.39 1.65 [.055 .065
b 0.46 018 z lé-‘
b1 0.25 010
D 25.40 1.00 .
E 8.5 335
e 2.54 .100 e e e e e 1 e I o A
e3 22.86 .900 2 “
F 7.1 280 -
I 3.93 155 |1_II_J\_ILII_JLJI_II_II_JILOI
L 3.3 130
Z 1.34 .053 DIL 20 (300 mil JEDEC-STD)
DIM mm inch
min |typ |max [min |typ |max L, ;

a2 2.45 .096 . X T AN
b [0.35 049 [.013 019 S EE
b1 [0.23 0.32 [.009 012 % e | v < Ff
C 0.5 .020 . & E .
c1 45°  |typ b
D [126 13.0 [.496 512 il
E  [10.0 10.65 |.393 419 000000000
e 1.27 .050 2 f
e3 11.43 450
F |74 76 [.291 .300 -
G [88 9.15 [.346 .360
L 0.5 1.27 [.019 .050 = 2
M 0.75 029 gUoUduuouoorUno

SO 20 (300 mil JEDEC-STD)

E910.01B QM-Nr.:
Page 6 of 20

8-Way Output Driver

03SPO0111E.01




Date : 23.09.2003

SPECIFICATION
2.4 Package Pin-Out
GNDJ© —  [Jdenp GND[ T T1GND
TEST[ ] | INC TEST[ T TINC
OUT3[ ] | |ouT4 OUT3[ ]| [ [ JouT4
ouT2[ ] | JouTs OUT2[ T T JouTs
OUT1[] | JOUT6 OUT1[ [ T ]ouTs
OUTO[ ] ]OouT? OUTO[ T} [ T JouT7
CE[] JRESET CE[[] [ [ |RESET
SCLK[] VDD SCLK[ L] [ T 1vbD
sI] 10 SILL] [ T ]sO
GND[] 1GND GNDLT ] - [ leND
DIL 20 SO 20

2.5 Package Pin Definition

VDD Power Supply Voltage

GND Ground

OUTq.7 Open-Drain Low-Side Driver

S| Serial Data Input

S0 Serial Data Output (High impedance when CE = High)

SCLK Serial Data Input/Output Clock. (Data are clocked by the falling edge of
the pulse.)

CE Chip Enable - Active LOW. (Output Data is read back on the falling
edge of the pulse, and only after 8 x n falling edges on SCLK is the
output data clocked on the next rising edge.)

RESET External Reset - Active LOW, or'd with internal Power On Reset.

TEST Test Mode Enable - Active HIGH > 3V : Test Mode 1

> 16V : Test Mode 2
E910.01B QM-Nr.:
Page 7 of 20 8-Way Output Driver 03SP0111E.01




Date : 23.09.2003

SPECIFICATION
3 Detailed Electrical Description
3.1 Characteristics
3.1.1 DC Characteristics
Ref.Nr. | Parameter Symbol | Condition min typ max | Unit
1 Power Supply Current \/DD - - 20 mA
2 (Psol‘é":; f/l‘j)%ﬁ’a';’ Current VDD |VOUTX > 1.0V - <10 | 50 WA
Power On Reset Threshold PORon |VDD: 0V —-> 5V 3) ) ) 36 Vv
4 | Thermal Cutoff Threshold | Tpq0¢ |Ty>Ths 23| 150.0 | 165.0 | 185.0 | °C
Thermal SutoffReset I Thson {Ty>THs 23| 1250 | 1400 | 1550 | ©C
6 L';:{;“rzgéurvei"ance THShys 3 | 200 | 400 | 600 | ©°cC
3.1.1.1 Input Characteristics
Ref. Pin LOW-Level HIGH-Level Hysteresis 3) Pull up Pull down
Nr.
min max min max min max min max min max
1 S -0.3vV [ 0.3vDD | 0.75vVDD | VDD+0.3V [ 0.9V 1.7V - 1.0pA 1.0pA
2 |SCLK | -0.3vV | 0.3vDD | 0.75vVDD | VDD+0.3V | 0.9V 1.7V - 1.0pA 1.0pA
3 |CE -0.3vV [ 0.3vDD | 0.75vVDD | VDD+0.3V [ 0.9V 1.7V - 1.0pA 1.0pA
4 |RESET| -0.3V | 0.3vDD | 0.75vDD | VDD+0.3V | 0.9V 1.7V - 10.0pA| 50.0pA
5 |TEST | -0.3V | 0.3vDD | 0.75VDD 8v4) - - - - 10.0pA| 50.0pA
6 16V 17V 9 - -
7 louTx | -03v | 25V 3.5V VouT - - - - [30.0pA| 90.0uA
3.1.1.2 Output Characteristics
Ref.Nr. |Pin Parameter Symbol |Condition min typ | max |[Unit
1 |SO  |LOW Level Output Voltage  |[VSOL Iso = 1.6mA - - 04| vV
2 HIGH Level Output Voltage |[YSOH  [lso =-1.0mA Vbp-1.3V| - |Vpp| v
3 Tristate-Leakage Current ISOtri 0<Vso=Vpp -5.0 - | 50 | pA
4 [OUTx [Short Circuit Output Current [ISC VOUTX =3V 035 |06] 09 | A
TscL=20 ms
5 Output Voltage Limit VouTx  [OUT=HIGH 36.0 - 500 v
6 Output Resistance Routr  [Out=LOW, - 15| 3.0 | Q
0<loyT<200 MA
7 Residual Output Current loyTLx  [Out=HIGH 0 1.0 | 10.0 | YA
Page 8 of 20 8-Wa £910.01B ; QM
-Way Output Driver 03SP0111E.01
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3.1.2 Safe Operating Area of OUTx

Only one driver active (T=25°C):
SOA Curve

1.0 1

/ .
; —\ \\

0.1

0.1 1 10

0.1, VDS,

Voltagedrop over Driver [V]
— DC
"""" 1s single pulse
10ms single pulse
100us single pulse

100
100

All drivers active (T=25°C):

SOA Curve

y;
DS, ) 0.1

0.1 1 10

0.1, VDS,

Voltagedrop over Driver [V]
— DC
"""" 1s single pulse
10ms single pulse

100us single pulse

100
100

3.1.3 AC Characteristics

Ref.Nr. [Pin Parameter Symbol |Condition min typ max Unit
1 gICLK Input capacitance 3) 5 PF
RESET
CE
TEST
2 SO Output marginal delay 3) 0.5 ns/pF
RESET |RESET Pulse Width  [{RESon |RESET ->L 031 | 062 | 093 | ms
4 OUTx |Rate of Change of dVouT/dt |RL = 1kQ  3) ) 10.0 ) Vis
Output Voltage '
5 Output Capacitance Cout  |Out=HIGH, - 40.0 60.0 pF
VouyT=5V 3)
6 Out=HIGH, - 300 | 450 | pF
VouyT=19V 3)
7 Duration of Output Short TscL louT>'scL 1 185 370 555 ms
Circuit Limit ) ) )
8 Propagation Delay Time |tN see Fig.4 - 10.0 | 20.0 us
CE > OUTx RL=1kQ 3)
9 |SCLK [Clock frequency fSOLK 3) 2 MHz
E910.01B QM-Nr.:
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3.1.3.1 Interface Timing
Symbol Parameter min 3)| max 3)| Unit
TLso Time between falling edge (10%) or rising edge (90%) of 20 100 ns

the CE signal and active (90%) or high impedance state
of the SO output. Load capacitance at SO < 20pF.

TLCFE Time between falling edge (10%) of the CE signal and 150 ns
the first rising edge (10%) of the SCLK clock.
Tcso Time between rising edge (10%) of the SCLK clock and 10 60 ns

the new data at SO output (10% or 90%). Load
capacitance at SO <20pF.

Tps Time between stable data at Sl (90% or 10%) and falling 40 ns
edge at SCLK (90%) to clock the data in: Data setup
time.

TDH Time between falling edge at SCLK (90%) and changing 20 ns
of the data at Sl (10% or 90%): Data hold time

Ty Time between two load cycles: CE at high level (90%). 150 ns

TLCR Time between falling edge of SCLK (90%) and rising 20 ns

edge of CE (90%) signal.

CE '
T e

S| D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO X

T
LCE,

T T,
=, 'Ds T LCR,

SCLK

T so

_ d1S0

- lcso -
SO zz D70 )E—coao X D50 X D40 X D30 X D20 X D1o X DOo )Q_zz

Notes:

1) When the output current exceeds the value of Igg|_ an internal timer is initiated and the current limit is
activated. If the current limit is still active after the time Tg¢|_ the individual output is disabled by resetting the
input latch.

2) As long as the thermal cut-off threshold THg is exceeded, all output drivers are in a high impedance
condition. The contents of the latch are unaffected.

3) Not tested in production.
4) Test Mode 1

5) Test Mode 2

E910.01B QM-Nr.:
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4 Functional Description
4.1 Block Diagram
Thermal .
Protection Oscillator
Power-
[RESET On-Reset
[CE> Control logic
[SCLK
o
(S \L
S Driver
(Current OuT0 >
Limited)
9
Overload N
> timer
Channel 0
> —fOUT1>
—fouT2>
9
—ouT3>
B — OUT4>
N ~—FfOUT5>
— OUT6 >
7 —fouT7?>
SO
Figure 4.1-1
E910.01B QM-Nr.
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4.2 Detailed Functional Description

This IC was specially developed for Automobile applications. Application areas include driving relays,
Lamps, bus systems etc. with medium power consumption. The 910.01 comprises a serial data bus and 8
identical power drivers. All outputs are short circuit protected, and a thermal cut-off protects the devices
from thermal overstress.

By means of the RESET signal (RESET=Low) the IC can be switched into a low current consumption mode
(Sleep Mode). In this mode all current consumption is disabled.

There are two possible data transfer protocols:
a) Parallel data input (see Figure 4.2-1 and Figure 4.5-1)

Sl and SO are tied together and the device is activated by means of the chip enable (CE) line. On the falling
edge of the CE signal the data is loaded into the shift register and SO goes to the low impedance state.
With each rising edge of SCLK the data beginning with Bit 7 (D7) is clocked out at SO and with each falling
edge new data is clocked from Sl. On the rising edge of CE the data from the shift register is clocked
through to the outputs. SO goes to the high impedance state (Tri-State as long as CE remains inactive
HIGH). A LOW level on the input produces a LOW level on the open drain driver which switches to the low
impedance state.

L1 1
OUT[7:0]

L1 1
OUT(7:0]

OUT[7:0]

E91001 E91001 E91001
CE SI CE Sl CE Sl
RESET SCLK SO RESET  SCLK SO RESET SCLK SO
[RESET T
[CEo—
[CE2>
[CE3>
[SCLK
(s>
<50}
Figure 4.2-1

b) Serial data input (see Figure 4.2-2 and Figure 4.4-1)

The complete Daisy Chain of drivers are enabled in parallel by CE and clocked out by SCLK. On the falling
edge of CE the status of each output is clocked into the shift register. On each rising edge of SCLK data is
clocked out of SO, and with each falling edge of SCLK new data is clocked into Sl. After 8 x n clock cycles
new data has been read in and existing data clocked out. On the rising edge of CE new data is clocked
through to the outputs. SO goes to the high impedance state (Tri-state as long as CE remains inactive
HIGH). A LOW level on the input produces a LOW level on the open drain driver which switches to the low
impedance state.

QM-Nr.:
03SP0111E.01

E910.01B
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[ L1 1 | |
OUT[7:0] OUT[7:0] OUT[7:0]
E91001 E91001 E91001
CE Sl CE Sl CE Sl
RESET SCLK SO RESET SCLK SO RESET SCLK SO
T D T D
RESET
(o=}
[SCLK>
(s>
{sa
Figure 4.2-2

4.3 Protection Functions

In addition to the Power on reset function the IC incorporates three other protection functions; over
temperature protection, short-circuit protection and open output recognition. No special failure status bit is
provided for indicating failures since this information is not available on the 8 bit interface.

Power-On-Reset: After the application of the supply voltage all data latches and the timer are reset, and
the outputs are disabled (inactive HIGH). The internal Power On Reset is OR'd with the external RESET
input. In the RESET Mode the serial data output SO is inactive (LOW), as long as CE is active (LOW).
Whereas SO goes into the high impedance Tri-State, if CE is inactive (HIGH). The external RESET is only
invoked, if the pulse width exceeds the time tRESon.(see Figure 4.5-2)

Short Circuit Protection: If the voltage drop across the output driver exceeds the short circuit threshold
of 1V (RpsoN ca. 1,5Q), the current limit is activated and after approximately 40ms, the output is
disabled. After disabling the output, the short circuit memory is cleared and it is possible to re-activate the
outputs by writing LOW bits into the shift register via the serial data input Sl. In the event that a short
circuit is still present the current limit is again activated and the output is again disabled after 40 ms.

After output disable due to the presence of a short circuit (OUTx = inactive HIGH) the serial output SO
goes to a HIGH level, since SO always indicates the actual output status. Interrogating the SO status is
the only way of establishing if a short circuit exists. When the output OUTx is selected by a LOW level on
the Sl serial data input (output OUTx enabled) and a HIGH level appears on the data output SO the
presence of a short circuit on the enabled output is clear.

At switch on the output is operated as a constant current source by the internal limiting. When used with
lamps they may be safely switched on because the internal limit operates for approximately 40 ms and
disables the outputs. (see Figure 4.5-4)

Open Output Recognition: In the event of an open output the output voltage of OUTx is set to definite
LOW level by the pull down transistor (OUTx = LOW). A LOW level also appears at the data output SO:

The actual method of establishing that an output is open is by interrogating the state of the data output
SO. When an output OUTx is selected by means of a HIGH level on the Sl pin (output OUTx disabled) a
LOW level appears on the SO pin. Thus the open condition of the output is indicated. This function is the
inverse of the short circuit condition above.

E910.01B QM-Nr.:
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Over temperature Protection: If the chip temperature exceeds the protection threshold of typically 165°C
all output drivers are disabled and the data stored in the latches are retained. When the temperature
drops below the protection threshold of typically 140°C the previously stored condition is restored
providing no new data have been loaded into the shift register by S| during this protection condition
otherwise the stored data is overridden. This is also the case, when a RESET signal is received or when a
falling edge on CE causes the shift register to be read. (see Figure 4.5-3)

The actual method of establishing that the device is in thermal protection shut down is by interrogating the
state of the data output SO. When an output OUTXx is selected by means of a LOW level on the SI pin
(output OUTx enabled) a HIGH level appears on the SO pin for all outputs. Thus the thermal shutdown
condition is indicated. It is highly unlikely that a short circuit condition can occur in all outputs
simultaneously.

Test Modes:

If a voltage of greater than 3V and lower than 8V is applied to the TEST input, the device will switch into
the Test Mode 1. In this mode the counter chain following the internal RC oscillator is shortened. The
oscillator signal (divided by 2) appears on the output SO.

Test mode 2: If the voltage at the TEST input is greater than 16V additionally the over temperature
protection circuit is set between 25°C and 85°C.

E910.01B QM-Nr.:
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4.4 Application Circuit
Vbat = 12V
VBAT >
R oo R R =1k R oo R
VDD =5V DO D7 D8 D15
VDD g ouT[0:7] E VDD g E
3 3 3 3
o0 £910.01 o0 E910.01
TEST| TEST)
IC1 IGND IC2
R 1
- m = - N m « -
8 w 3 _ o 8 w 3 _ o
o N o N

RESET]

CE|

MICRO-

SCLK]

CONTROLLER s
S0

CE —| |_|

s! XX D15 D14 /D13 D12 \D11 D10/ D9 D8 D7 D6 D5 D4 D3 D2 D1 DO/ XXX XX
Ye) V V
2z NYop Koo Xob Ro0 Xop fob Koo Xop Koo oo Xob Aop Xep Rep Koo Xeokzz X\ois' p1a/bis p12’\o1r bio

0ouT15

ouT14

ouT13

ouT12

OouT11

ouT10

L 1 ~ I

Etc.

Figure 4.4-1

E910.01B QM-Nr.:
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4.5 Timing Diagram
4.5.1 Operating Mode
cE | [ ] [ L
SCLK ‘ ‘
| |
S| D5 D4 \ D3 D2 D1 DO '/ xx R; D7n \ D6n / D5n \ D4n / D3n \ D2n / D1n \DOH! :: g
s0  zzXX(oo7 Xone X005 X oba X obs X b2 X oDt XobKzz X/or 06 05 b \ 0¥ 0z Dv  00/72
ouT? Old Data OUT7 /  New Data OUT7 1
1 |
ouT6 Old Data OUT6 / New Data OUT6 A\
| |
oUT5 Old Data OUT5 '/ New Data OUT5 |
oUT4 Old Data OUT4 '/ New Data OUT4 \
OoUT3 Old Data OUT3 \ New Data OUT3 /
OUT2 Old Data OUT2 \ New Data OUT2 !
T T
OUT1 Old Data OUT1 \ New Data OUT1 /
| |
ouTo Old Data OUTO \ New Data OUTO !
RES
Figure 4.5-1
4.5.2 RESET Mode (Sleep Mode)
cE | [ 1 [ ]

1
|
|

SCLK

SI XX D4 \ D3 b2 b1 0o'/xx X/om \ pén /Dsn D2n / D1n \DOn
sO  zzXX 007X 0D6 X oD5 X oD4 X oD3 X 0D2 X 0D1 XoDOXzz X/D7 D D5\ zz |
|
‘ : :
ouT7 Old Data OUT7 / New Data OUT7 | |
oUT6 Old Data OUT6 / New Data OUT6 :
OUT5 Old Data OUT5 :/ New Data OUT5 ! 3
ouT4 Old Data OUT4 / New Data OUT4 i vee |
oUT3 Old Data OUT3 \ _New Data OUT3 [ |
oUT2 Old Data OUT2 \ New DataOUT2 /™ 1
T T |
oUT1 Old Data OUT1 \ New DataOUT1 /™ }
! ! !
oUTo Old Data OUTO \ New DataoUTO /"~ ;
|
RES I l
tRESon
Figure 4.5-2
E910.01B QM-Nr.:
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4.5.3 Thermal Cut-off

CE

[ 1

SCLKl|||||||||||||1||||||||||||||||||||||||

SI

D6 \ D5 D4 D3 / D2 \ D1 DOVXXXXDaXDbXDcXDdXDeXDfXDgXDhXDiXDjX:

0] XoDXoDXoDXoDXoDXoDm' D6\ D5 D4 D3/ D2\ D' D0/ Da X Db X

ouT7
OuUT6
ouTS
OouT4
OouT3
ouT2
ouT1

OouTOo
RES

Old Data OUT7

i/ New Data OUT7 ‘

Restored Data OUT7

Old Data OUT6

\ New Data OUT5 ‘

'/ New Data OUT6

Bestored Data OUT6

Old Data OUT5 Restored Data OUT5

Old Data OUT4 \ New Data OUT4 ‘Restored Data OUT4

Old Data OUT3 3\ New Data OUT3 V ‘ estored Data OUT3

Old Data OUT2 V New Data OUT2 ‘ Bestored Data OUT?2

Old Data OUT1 i\ New Data OUT1 ‘ ‘Restored Data OUT1

Old Data OUTO \ New Data OUTO Restored Data OUTO
/ ﬂ

4.5.4 Short Circuit Condition

CE |

Figure 4.5-3

—

\therm. Cut-Off

seek L LT LT LT L T L L LT L L L

I
XX D7 D6 D5 D4 \D3 D2 D1 DO !/ XX D7a \ D6a / D5a
Si /

SO zzkKoD7X oD6X oD5X 0D4 X 03X 0D2X 0D1 Xo0Kzz X/b7 DE DS

L
L L
D3d \ D2d /W\Dom

/ New Data OUT7:

ouT7 Old Data OUT7 OUT7c  OUTT7d
ouT6 Old Data OUT6 E/New Data OUT6! OUT6e W
ouUT5 Old Data OUT5 E/New Data OUTSi OUT5c i ouTsd
ouT4 Old Data OUT4 %/New Data OUT4§ ces OUT4c w
ouUT3 Old Data OUT3 j\New Data OUTSE OUT3c 1 ouT3d
ouT?2 Old Data OUT2 \ New Data OUTZE OUT2c 1 ouT2d
OUT1 Old Data OUT1 \ New Data OUT1! OUTic __ /ouT1d
oUTO Old Data OUTO \ New Data OUTO! _/m;\w
RES | |
Tscr
Short Circ:{!\
at OUTO
Figure 4.5-4
E910.01B QM-Nr.:
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4.6 Noise Immunity

The 910.01 device meets the following requirements of DIN 40 839 part 1, when used in an application

according to this specification :

Parameter Condition
Test pulse 1 t1 =5s/Us =-100V 100 pulses
Test pulse 2 t1=0,5s / Us = 100V 1000 pulses

Test pulse 3a/b

DIN 40 839 Part 3
Us =-150V /Us = 100V

1000 Bursts

Test pulse 4

Ug =-6V Ug =-5V tg = 5s

10 pulses

Test pulse 5

Ri=2_tp=250ms
tr = 0,1ms Up+Us= 40V

10 pulses at 1 minute intervals

4.7 ESD Protection Circuit

VDD

RESET
SCLK

s ZN AN

GND

4.7.1 Test Method

TEST

VDD

GND

? O
Lowside-Driver:
OuUT7,..,0UTO

GND

VDD

GND

The ESD Protection circuitry is measured using MIL-STD-883C Method 3015 (Human Body Model) with

the following conditions :

VIN = 2000 Volt

REXT = 1500 Ohm

CEXT =100 pF
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5 Life Test Circuit
ND O  — GND
_-— TEST N.C|
@_oum ouT4 10K
10K ouT2 OUTS5; 10K
D" pgqppr ™ 20
Vs> 10K ouTo OUTT 10K
[Moip S— 47K E RESET] 47K
s 47K SCLK VDD —l VDD
47K S1 SO 10K
D GND
VDD =5V
VS =12V
CE [ I [ 125kHz
S I e T e e e e e A e e I 0 0 YV %5
S I 6.25 kHz
Phasenlage wichtig !
Life Test conditions
Temperature 125 °C
Condition : Dynamic
E910.01B QM-Nr.:
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SPECIFICATION
6 Record of Revisions
CHAPTER REASON FOR AND DESCRIPTION OF DATE APPROVAL
CHANGE
REV ELMOS CUST
00 New format, B version 20.04.99 LK
00 Safe operating area 20.04.99 LK
00 Interface Timing 20.04.99 LK
00 In/Output Capacitance 20.04.99 LK
00 Introduction of Test mode 2 20.04.99 LK
00 Correction of timing diagram for application 21.04.99 JoF
00 ..Parameters numbered 07.07.99 JoF
1.5 01 Update of related ELMOS documents 23.09.03 JoF
2.2 01 Recommended Operating Conditions: max 11.09.03 JoF
limit changed from 85°C to 105°C plus remark
for production test.
2.2 01 Recommended Operating Conditions: output 11.09.03 JoF
current lout < 300mA
3.1.1.2 | 01 Ref. Nr. 6: condition updated (lout < 200mA 11.09.03 JoF
limit has been erased because of chap. 2.2)
3.1.3 01 Ref. Nr. 4; condition updated RL=1kQ 11.09.03 JoF
3.1.3 01 Ref. Nr. 9 added: max. fSCLK=2MHz 11.09.03 JoF
5-8 01 Update/Erase of chapters 5-7 23.09.03 JoF/FPe
E910.01B QM-Nr.:
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