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Multifunction regulator MF-28V/6

FULLY MONOLITHIC DESIGN

HIGH SIDE FIELD DRIVER

THERMAL PROTECTION

FIELD SHORT CIRCUIT PROTECTION
PROTECTED DIAGNOSTIC LAMP DRIVER
COMPLEX DIAGNOSTICS

LOAD RESPONSE CONTROL

w W W W W W W

Description

The MF-28V/6 is a monolithic multifunction alternator voltage regulator intended for use in automotive
application. It includes the control section, the field power stage, fault diagnostic circuit which drives a
warning lamp.

PIN FUNCTION
N° Pin Description
1 L Lamp terminal low side driver; relay terminal high side driver
2 w Phase sense input
3 B- Ground
4 DF Field high side driver output
5 B+ Alternator output sense and voltage supply
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THERMAL DATA

Symbol Parameter Yalue Unlt
Tasgii Case Temperature -0t 125 B
Tate, Storage Temperaiure -40 to 150 i
Tah Thermal shutdown 180 15 L
ELECTRICAL CHARACTERISTCS (Toase = -40°C 0 * 25°C; unlass ctharwise spedified)

Symbol Parameter Test Canditlon Min. TVR. Rl Unilt
Vhar Operating Supply ‘Waoltage 20 a3 W
Ibeink Supply Battery Current 50 ma,
sty | Stand-bry Surrent Wi =24V, T = 28°0C 10

ma
Vhat = 24 T = 4070 15
Wrig R=gulated Yoltage & Therm. Drift  lalt = 9.5 - Inom: 28.2 2B.5 28.8 W
istandard version) tpm = 0.5 - RRPMMASS T = 20°C -B B 4 G
T Zwitching Frequency in FSDF a0 L0 Hz
Wi Delta Vipn 1500 < rpm < 12000, 200 m
lalt=0.9- Inzm
Ylaacl Delta Viqae 01 - Inom < lalt = 0.9 - Inom; 400 m
rpm =05 - femmas
Wiy Feg. Valtage without Batterny lalt = 34 resistive 32 W
Tieaset Tharmal Shut-down DF = OFF STATE 170 200 g
L = 2FF STATE
Ti=d-hy= | Thermal Shut-down Hysteresis DF, L =from off state (due to 2 10 o
therral shutdaown? te on
Wi Freewheealing Diods CF IF=1a 2 W
e Shert Circuit Thresheld OF OF = 2BV, T = -40tc 2570 E5 18 P
s Shoert Circuit Threahold DF DF=28V.T=2585¢c125"C i 1g A
FEnE | Fre-ewcitation F.5.0.F f=34RHz £15% 10.6 12.5 14.3 i
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Symbol Parameter Tecst Condltlon e Typ. (M8 Unkt
L) Sofl Slarl Delay Time avliva.ed al fiesl ruriring-on anly Q 5
tel Soft Aftack Tire from Qo 1 00% field duty oycle 2E 285 3.5 5
Bl Soft Attack Blind Zone “a of maximurm D.C. immediate 0 14 e

varation of soft attak
i Qutput Waltage Rise Time Nl = 34 resistive & ad LS
= Cwtput Woltage Fal Time ] 40 LS
Ifik Qutput Figlzd Criver Leakage LF = 24V 1 mA,
Curreni
Wl Low Side Driver Seturatior lgink, = 0. 2548 1.5 W
Wolags
WM | Frable Begulator Valtage L 0.8 *15 u
| i+ Enable Regulator Pull-down 0.4 3L mA
Curren
DISAE | Soft Attek Inhibition Frequency 285 33 30 Hz
EM Zoft start delay times erable fala] 104 120 Hz
frequercy
CMy_1y | Soft atart delay time erable CpiB | Cyq10 | Cryy12 Iz
freguersy hysteresis

YWPHL1 | Enable Control WValtage W high | Squars wave 1KH=z 0.67 0.795 0.82 i

thresheld

“YFPHLZ | Enable Control Waoltage \W low VPH_1 | wWFHLT | YPHLA W

thresheld 045 | -0&7 | -0ES
thH W Filtaring Time 13 120 ps
WPHH1 [ Diag. Phass Loss High Yaltage 18 205 23 W
WPHHz [ Diag. Fhase Loss Low Woliage & 10 12 W
t=Hm Diagnostic W Filtering Time G0 200 K]
I Fhease Pull-down Current 1 il ma,
o Diagnostc Alarm Delay 048 | 0575 085 5
THERMAL COMPENSATION {v/ren, standard varsion)
Temperature Vieg
[*€] i
Min. [¥] Typ. [¥] Max. [¥]
-40 8.5 28.8 291
25 28.2 25.5 28.8
123 27.3 2B.2 28.5
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Figure 1. Thermal Compensation (Vreg, standard version)
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TEMPERATURE (°C)
ABSOLUTE MAXIMUM RATINGS
Symbaol Parameter Value Unit
Vs DC Supply Voltage (2 min. @ 25%) 54 v
Transient Supply Voltage doad dump); 1 <055 @ 25°C 54 v
Transient Supply Valtage {ow energy spikes pulse 1ISO7837.2) 70 Y
o Output Current Capability internally limited A
Frot Power Dissipation{ @ Tease = 150°C, ljiglg = 54) thd
Reverse Voltage all pins & 25°C, T =158 -2.5 V
DC Pin Current (bonding limitation) on DF, B+, B- pins 11 A
EDS Veltage (Humen body model) =4 KW

Figure 2. Load Transient Example.
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Figure 2. Start-Up Timing
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Table 1. Fault Detection

Root Cause signal Effect Test detect

Alernator belt breaking W Alternator disexcitation YPH=PHH &
VAT eg

Brushes cpen W Alternator disexcitation YPH<VFPHH &
Yh e

Field interruption Wy Alternator disexcitation YWPH<VFPHH &
W Eatf Ty

Field short gircuit 19 the batterny Wy Alternator disexcitatian YPHPHH &
Wh+2vreg
Field short gircuit 1o the graund OF Chyervaltage DF=w51 &
W A+4=vreg
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Figure 4. Load Response Control.
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