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VB125ASPTR-E

High voltage ignition coil driver power integrated circuit

Type Ve Iy lcc

VB125ASPTR-E 340V 11.1A 200 mA

Features
m ECOPACK®: lead free and RoHS compliant

m Automotive Grade: compliance with AEC
guidelines GAPGCFTOONS3
. . . FowerS9-10
m Primary coil voltage internally set
m Coil current limit internally set .
_ o Descriphon
m Logic level compatible input
m Battery operation The V3125ASPTR-E is a high voltage power
, , inteyrated circuit made using the

m Single flag-on coil current CTuicroelectronics™ VIPower™ M1-2

m Temperature compensated high voltage clamp technology, with vertical current flow power
darlington and logic level compatible driving
circuit.
The VB125ASPTR-E can be directly biased by
using the 12 V battery voltage, thus avoiding to
use a low voltage regulator. It has built-in
protection circuit for coil current limiting and
collector voltage clamping. It is suitable as smart,
high voltage, high current interface in advanced
electronic ignition system.
Table 1. Device summary

Order code
Package
Tube Tape and reel
PowerSO-10 — VB125ASPTR-E
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Block diagram and pins description

Figure 1. Block diagram
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Figure 2. Configuration diagram (top view)
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Table 2. Pin function
Pin number Name Function
15 PWR GND Emitter power ground
6 Vece Logic supply voltage
7 GND Control ground(")
8 Cs Logic level supply voltage filter capacitor
9 INPUT Logic input channel
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Table 2. Pin function (continued)
Pin number Name Function
10 FLAG Diagnostic output signal
TAB HV¢ Primary coil output signal

1.

Pin 7 must be connected to pins 1,5 externally.
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2

2.1

2.2

Electrical specifications

Absolute maximum ratings

Stressing the device above the rating listed in the Table 3: Absolute maximum ratings may
cause permanent damage to the device. These are stress ratings only and operation of the
device at these or any other conditions above those indicated in the operating sections of
this specification is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability. Refer also to the STMicroelectronics SURE
program and other relevant quality documents.

Table 3. Absolute maximum ratings
Symbol Parameter Value TL nit
HV, Collector voltage (internally limited) -0.3to V', U4 \
Ic Collector current (internally limited) 1 1._1_ A
Vee Driving stage supply voltage ) -_0.2 to 40 \Y
lcc Driving circuit supply current .C ' 400 mA
Is Logic circuit supply current 100 mA
ViN Input voltage \"~ -0.3t0 6 \'
Piot Power dissipation at T <25 °C K 100
Vesp | ESD voltage (HV pin) \_J 4104 KV
Vesp | ESD voltage (other pin; 2to2 KV
Tj Junction opera‘fngtennperature -40 to 150 °C
Tstg Storace tem;'at:re range -55 to 150 °C
Thermai data
Tohie 4. Thermal data
r Symbol Parameter Value Unit
Rihj-case | Thermal resistance junction-case (MAX) 1.2 °C/W
Rihj-amb | Thermal resistance junction-ambient (MAX) 62.5 °C/W
Doc ID 018829 Rev 1 717




Electrical specifications

VB125ASPTR-E

2.3

8/17

Electrical characteristics

Vee =61024V;-40 °C < T; < 125 °C; R = 400 to 700 mQ; Loy = 2 to 6 mH unless
otherwise specified®.

Table 5. Electrical characteristics
Symbol Parameter Test conditions Min | Typ | Max | Unit
Ic=7 A 340 | 370 | 400 | V
Vg High voltage clamp
Ic = 2 A; Switching off from 7 A | 300 400 | V
lc=6A;Vgc=14V;Vjy=4V 2 |V
Veg(sa) | Power stage saturation voltage || = 7 A; zlz co =14 V: 3 v
Viy=4V
Vi = 0.4 V; Vg = 14V 120 [ maA |
lcc(otry | Power-off supply current Vi = 04 V: Vog = 24 VO @ |— > 0 | ma
Vin=4ViVec<14Vilg=4A | 200 | mA
lcc(on) | Power-on supply current |\QN==4LLY3) \({&C =24 V: 300 | mA
ly | Collector current limit U=V I teVee <19 Py 11| A
Ving | High level input voltage > )i 4 Vv
ViNL | Low level input voltage r )+ 0.8
Vinghyst) | Hysteresis input voltag= 0.4 \
Iinw | High level input currcm_ ViN=4V 10 150 | pA
Ine | Low level iro it (‘u_.rent Vin=0.8V 0 30 | pA
VaiagH \'jg'gzgl ;Vt' wiagnosticoutput g _ 55 K Cayr = 1nF?) | 355 55| V
| Viiagl \I;gltv;gagel diagnostic output Rexr = 22 KQ; Cex = 1 nED 05 Vv
N\ Tj=-40 °C; 10V < Vo< 19V | 5.45 68| A
Tj=25°C; 10V <Vgc<19V | 555 6.35| A
com | Ll S
T,=-40°C; Vg7V 5.9 66 | A
Tj=25°C; Vge=7V 5.7 63| A
Tj=125°C; Vgo=7V 5.5 63| A
lgiag | High level flag output current | I¢ > Ig(giag) ©) 0.5 mA
lgiag(leak) | Le@kage current on flag output | Vi = low 10 | pA
Vi Diode forward voltage k=10 A 35| V
Esp | Single pulse avalanche energy 300 mJ

a. Only functionality is guaranteed with 6 V < Vo < 10 V and V¢ > 24 V and not parameter values.

Doc ID 018829 Rev 1




VB125ASPTR-E Electrical specifications
Table 5. Electrical characteristics (continued)
Symbol Parameter Test conditions Min | Typ | Max | Unit

T, | Thermal output current control | IN = ON ) 150 °C
Turn-on delay time of output

ton) | current Y i See (19 1 HS
Turn-off delay time of output

td(Off) current Y P See (1) 7 60 us

10.
11.

In the high voltage clamping structure of this device a temperature compensation has been implemented.
The circuit schematic is shown in Figure 3. The KVbe cell takes care of the temperature compensation.
The whole electrical characteristic of the new circuit is shown in Figure 4. Up to Vg = nVz no current flows
into the collector (just the leakage current of the power stage); for nVz < Vce <V a current begins to flow
across the resistances of the KVbe compensation circuit (typical slope = 20 KQ) as soon as the V, reached
the dinamic resistance drop to ~4 Q to protect the device against overvoltage (See Figure 5).

The saturation voltage of the Power stage includes the drop on the sensing resistor.

Considering the different ways of operation of the device (with or without spark, etc...) there rure s & short
periods of time in which the output terminal (HV) is pulled below ground by a negative cu-ront due to
leakage inductances and stray capacitances of the ignition coil. With VIPower device: 1. n¢, corrective
action is taken, these negative currents can cause parasitic glitches on the diagn~si'c ¢ itput. To kill this
potential problem, a circuit that avoids the possibility for the HV to be pulled vnier,jround, by sending the
required negative current from the battery is implemented in the VB125A<r "k -E. Tor this reason there are
some short periods in which a current exceeding 220 mA flows in the Vg~ pin.

A zener protection of 16 V (typical) is placed on the supply pin (M~(:) of the chip to protect the internal
circuitry. For this reason, when the battery voltage exceeds that valu>, the current flowing into V¢ pin can
be greater than the maximum current specified at Vg = 1< V (Loth in power on and power off conditions):
it will be limited by an internal resistor.

The primary coil current value | must be measured 1 s after desaturation of the power stage.

These limits apply with regard to the minim'.m vatery voltage and resistive drop on the coil and cables that
permit to reach the limitation or diagnostic evel

No internal pull-down.

When |c gets over Iggiag), thie diagnostic output voltage rises to the high level and so it remains until the
end of the input signal.

Timin = 150 °C means that i~ behavior of the device will not be affected for junction temperature lower
than 150 °C. For highur 2inperature, the thermal protection circuit begins its action reducing the I limit
according with tic bower dissipation. Chip temperature is a function of the Ry, of the whole system in which

the device wii! L= cperating (See Figure 6).
Turr o ¢2lay ume measured from 90% of input voltage rising edge to 10% of output voltage falling edge.

Turn ~ff delay time is defined as the time between the 90% of input pulse falling edge and the point where
tr.e Hv reaches 200 V.

Figure 3. Temperature compensated high voltage clamp
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Figure 4. Electrical characteristic of the circuit shown in Figure 3
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Figure 6. Output current waveform after thermal protection activation
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Figure 7. Waveform
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Figure 8. Threshold collector current vs temperature
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3

3.1

3.2

Package and packing information

ECOPACK®

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®

specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

PowerSO-10 mechanical data

Figure 10. PowerSO-10 package dimensions
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VB125ASPTR-E

Table 6. PowerS0O-10 mechanical data
mm. inch
Dim.
Min. Typ Max. Min. Typ. Max.
A 3.35 3.65 0.132 0.144
AM 3.4 3.6 0.134 0.142
A1 0.00 0.10 0.000 0.004
B 0.40 0.60 0.016 0.024
B(M 0.37 0.53 0.014 0.021
c 0.35 0.55 0.013 0.022
ct 0.23 0.32 0.009 5.0126
D 9.40 9.60 0.370 0378
D1 7.40 7.60 0.291 \\L 0.300
E 9.30 9.50 0366 0.374
E2 7.20 7.60 028 0.299
E2() 7.30 750 | 2287 0.295
E4 5.90 6.10 0.232 0.240
E4(") 5.90 a50 0.232 0.248
e 1.27 e 0.050
F 1.25 1.35 0.049 0.053
F) 1.20 ~ 1.40 0.047 0.055
H 13.80 14.40 0.543 0.567
H( 1565 14.35 0.545 0.565
h VD 0.50 0.002
L | 120 1.80 0.047 0.070
o) 0.80 1.10 0.031 0.043
— 0° 8° 0° 8°
oV 2° 8° 2° 8°

1. Muar only POA PO13P.
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3.3

PowerS0-10 packing information

Figure 11. PowerSO-10 Figure 12. PowerSO-10 tube shipment (no
suggested PAD suffix)
layout
146-149
CASABLANCA MUAR
| ¢
630 f
| 7777775
067-073 B
15 ! 103;3
M| L m @6 All dimensions are in mm.
os| IR —EH 8 Base Q.ty Bulk Qty Jubelength( £0.5)] A | B 1C(x\ 1)]
,mm ' i y y gth ) [ B C@&u)
S ’ = 6::{ 2 Casablanca | 50 1000 532 10.4115.4] )8
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Figure 13.
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T2.PE L'MENSIONS
Acc «rding to Electronic Industries Association
{EIA) Standard 481 rev. A, Feb 1986

PowerSO-10 tape and reel shipment (suffix “1%5R”)

Base Q.ty 600
Bulk Q.ty 600
A (max) 330
. B (min) 1.5
C(x0.2) 13
o H F 20.2
3 G (+2/-0) 24.4
messures N (min) 60
= T (max) 30.4

REEL DIMENSIONS

All dimensions are in mm.

Po

0 0

o\

f

LY

User Direction of Feed

| Tape width w 24
I Tape Hole Spacing PO (x0.1) 4 cT:.Dpr

Component Spacing P 24 S TAPE
Hole Diameter D (x0.1/-0)| 1.5 -
Hole Diameter D1 (min) 15
Hole Position F (£0.05) | 11.5
Compartment Depth K (max) 6.5 ® user Direction of Feed
Hole Spacing P1(x0.1) 2

All dimensions are in mm.

] ™ Yol(cod(oa

Top
cover
tape

e

No comporents

e

Components

inla

Start

No components

500mm min

Empty comporents pockets  500mm min
saled with cover tape.

User direction of feed
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Revision history

Table 7. Document revision history
Date Revision Changes
13-May-2011 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its suxsidia.‘ec {'ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and ser ice s dzscribed herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and sz ices Jdescribed herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services e :crived herein.

No license, express or implied, by estoppel or otherwise, to any intellectual propertv 1'9: ts .s granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a | cer se grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a w.a ranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property container =1 2in.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AN[C/UR 3ALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESt FOP. A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMEF: 1 O~ AMY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED N V'RITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED "R W) RRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRCD'JC 'S OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PFOP :hTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE \'SED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of S i ocucts with provisions different from the statements and/or technical features set forth in this document shall immediately void
any war ‘ani/ granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liahii*, of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2011 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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