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L5952

MULTIPLE MULTIFUNCTION VOLTAGE REGULATOR

FIVE REGULATED OUTPUTS

Vo1 5V @500mA

Vo2 8.3V @ 250mA

Vo3 7.7V to 8.5V @250mA (I°C presettable)
Vo4 5V to 7.3V @0.4A (I°C presettable)
Vo5 3.3V to 5V @500mA (I2C presettable)
HSDout Ron = 0.6Q

I°C ENABLE & OUT PRESET

ADJUSTABLE BATTERY DETECTION
CIRCUIT

RESET OUTPUT

BACKUP FACILITY

LOW QUIESCENT CONSUMPTION
HIGH RIPPLE REJECTION

LOAD DUMP

OVERCURRENT & SHORT CIRCUIT
PROTECTORS

THERMAL SHUTDOWN

PIN CONNECTIOM (7o view)

Flexinatt 25
ORDERIN . NJJMBER: L5952

DESCRIM"ON

The: 1 HAE2 is a multifui cl'oir £ output voltage regula-
‘or mius a High Side L-iver primarily developed for car
radio applicatiors

Three outpury are enabled and set via 12C bus.

Very low siand-by current consumption is achieved
tr szotincally comply with entertainment and auto-
170'ive environments.

T Tvw
[ T]pATA
Tl Vours
[ T]clock
Tl vours

[ TIoiGGND
[ Tl Vour
[ T ReseT
[ Tlstoap
[ T]BATT-DET17
[ T BATT-DETS3
[ Tl BATT-DET2
[ 1] BATT-DETH
I TInc
T
[ T] BATT-DET3N
[ Tl BATT-DET2N
I Tinc
[ Tl Vours
[ TIBATT-DET1N

Voutz
DELAY CAP
Vourt

GND

TAB
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" ' mig REG O VOUT1 (4P (500mA))
1 1
1 1
1 1
' 21 3
, g REG () VOUTS (DSP pP (500mA))
1
1 1
1 ]
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1 5 1
: g REG #® VOUT2 (TUNER (250mA))
1 1
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HRCAP @ 11
1
] 70
' T REG O VOUT3 (AUDIO (250mA))
1 1
1 1
1 ‘ 1
1 | 1
1 1
19 1
. % REG O VOUT4 (CD (1A))
1 ]
1 1
: t :
1 23 1
, 4 g REG - 1 _ 117 (Hi3H SIDE (1A))
DATA O—>———® ICBUS :
CLOCK Q——— = VF CURRENT | | 16 Q B. TT-DET 17
[T DET '
RESET 1
[] 1
1 f 1
1 1
1 1
5v 13
' Nig T’(§W I— ¢———»O BATT-DETH
DELAY CAP O ~ CaYy 1 SINK 2mA(max)
6 []
BATT-DET1 IN & —_—— :
1 - 1
] 14 1
' 5V r Tr(,S)W O BATT-DET 2
1 1 SINK 2mA(max)
1 9 1
BATT-DET2 IN (I: ~— :
] 1
1 WFT Tr SW 15
- > () SINK 2mA
. g U\ L O ? SATT—[TET(rgaX)
110 1
BATT-DET3 IN O - — 12 O N.C.
, 1 2 20 8 :
= == m=O====-- O ====== O===m== O===mmmmmns D99AU1056D
TAB GND DIG GND N.C.

(*) 2 ch open drain or NPN open collector

ABSOLUTE W AXiMUM RATINGS

Symodl Parameter Value Unit
|_ Vi | DC Supply Voltage 061026 v
- VIN Transient Supply Overvoltage (50ms) 50 \

REsr Output Capacitor Series Eq. Series Resistors Allowed Range 0.2t0 10 Q
Top Operating Temperature Range -40 to 85 °C
Tstg Storage Temperature Range -40 to 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rthj-case | Thermal resistance junction-case 1.3 °C/W
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L5952

TEST CIRCUIT
ST CAP
é. » 17 DATA
cé ; D1 N.C. Q 8,12
1000uFI CLK
VIN
VIN 0—4 25 DIG GND
ci c10 DGND
I 470uF I 0.1pF
RESET
RESET o 18
R10 100KQ DET17
1 16
R9 100KQ DET3
q 15
R8 100KQ
< 14
R7 100KQ
! 13 L5952
VOUTH1
» 3
L o1
I 47uF
R3
R1160KQ  DET1IN
q 6 I 150KQ
R2
R3 150KQ
130KQ
9
R4 DET2IN
R5 47KQ TAB 1
270KQ DET3IN
] 10 » DELAY CAP
iy A c2 l.
47KQ - _fr 2 o
- .
\* DO0AU1172B

ELECTRICAI. Co ARKCTERISTCS (Ref. to Test Circuit, VN = 14.4V, Tease = 25°C, unless otherwise noted).

Symboi | Parameter | Test Condition | Min | Typ | Max | Unit |
NPT
[\ 2 J .
| Vop Operating Voltage 9 16 \
Jump Start t< 1min; still in normal operation 27
Load Dump 50V, 50ms; still in normal 50
operation at Vout1, Det 1,2,3
Delay Reset Co=1pF 2 3 4 ms
System Reset LO Vout1, Det 1,2,3,17 = active 1
System Reset Hi 4 \"
o) Quiescent Current Voutl1, Det 1,2,3,17 = active 80 120 LA
Not including | into Ry to Rg
Hard Reset C =1pF; R = 150kQ 50 100 ms
IS7] 3/15




L5952

ELECTRICAL CHARACTERISTCS (Continued)

| Symbol | Parameter | Test Condition | Min | Typ | Max | Unit |
OUTPUTS:
Output voltage 1 (Vout1)
Vout Output Voltage lout < 500MA; Vpatt-up cap=9 10 16V | 4.75 5 5.25 V
lout < 250MA; Vpatt-yp cap = 7 to 9V
Imax. Maximum Current current limiter 600 1200 mA
AVipad | Load Regulation lout = 0 to 500mA 30 50 mV
SVRR [ Ripple Rejection 1kHz, Viipple = 2Vpp 50 60 dB
Varopt | Voltage Drop lout = 500mA 15 25 I
Vdrop2 | Voltage Drop lout = 250mA 0.75 1 :5 v
AViin Line Regulation lout=0 U_ _i 50 mV
Voutt is 5V regulator D
Output voltage 2 (Vout2)
Vout | Output Voltage lout < 250mA; Vin=9to 16% | 8.1 8.3 8.5 Vv
Imax. Maximum Current current limiter NN 300 450 mA
AVipag | Load Regulation lout=0to 250mA 3 20 50 mV
SVRR | Ripple Rejection 1kHz , Vi, = 2Vpp 45 55 dB
Vdrop Voltage Drop lou, = 250mA 0.5 0.6 \%
AViin | Line Regulation | 1ouT = 0 0 50 mvV
Voute has On/OFF function by I2C. Deault is CE.’_ I
Output voltage 3 (Vout3)
Vag | Adjustable range lout < 250mA; Vin = 9 to 16V 7.7 8.5 v
Imax. aviroum Current current limiter 300 mA
| AVioae | 07d Regulation lout = 0 20 50 mvV
sveR - | Ripple Rejection 1kHz , Viipple = 2Vpp 50 60 dB
" Varop | Voltage Drop lout = 250mA 045 | 06 v
AViin Line Regulation loutr=0 0 50 mV
Vouts Voltage configuration
Setting 1 lout <250mA; Vin = 10 to 16V 8.2 8.5 8.8 \
Setting 2 lout <250mMA; Vin = 10 to 16V 8 8.3 8.6 \'%
Setting 3 lout <250mA; Vin = 10 to 16V 7.8 8.1 8.4 \
Setting 4 lout <250mA; Vin = 9 to 16V 7.6 7.9 8.2 \
Setting 5 lout <250mA; Vin =9 to 16V 7.4 7.7 8.0 \

Select one of above settings as well as ON/OFF control by I°C. Default is OFF.
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L5952

ELECTRICAL CHARACTERISTCS (Continued)

| Symbol | Parameter | Test Condition | Min | Typ | Max | Unit |
Output 4: (Vouta)
Vadi Adjustable range lout = 400mA 5 7.3
Imax Max. Current Current limiter 1.2 2.4
SVRR [ Ripple rejection 1kHz, Viipple = 2Vpp 50 60 dB
Vdrop Voltage Drop lout = 400mA 0.6 0.75 \%
AVipad | Load Regulation lout = 0 to 400mA 20 50 mV
AViin Line Regulation lout=0 0 50 v
Vouts Voltage configuration
Setting 1 lout < 400mA; Vin = 9 to 16V 7 T 72 | 76 v
Setting 2 67 | 7 7.3 v
Setting 3 63 6.6 6.9 Vv
Setting 4 6 6.3 6.6 \'
Setting 5 5.7 6 6.3 \
Setting 6 5.3 55 5.7 \Y
Setting 7 4.75 5 5.25 Vv
Select one of above settings as well as ON/OFF control by I2C. Default is OFF
Output 5 (Vouts)
Vadi Adjustable range lout < 500mA 3.3 5 \Y
Imax | Max. Current Current limiter 600 | 1000 mA
MAVioad | Load Reguiation lout = O to 500mA 30 50 mvV
SVRR | PinLle Tejection 1kHz, Vyipple = 2VVpp 50 60 dB
Varo, | Voitage Drop lout = 500mA 24 | 36 v
I_.’\\_'g;: Line Regulation louT=0 0 50 mV
Vouts Voltage configuration
Setting 1 lout < 500mA; Vin =9 to 16V 3.1 3.3 3.5 \"
Setting 2 4.75 5.0 5.25
Select one of above settings as well as ON/OFF control by I2C. Default is OFF
Output 6 (Vouts)
Vout Output Voltage lout < 800mMA; Vin =9 to 16V 8.4 15.4 Vv

4
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L5952

ELECTRICAL CHARACTERISTCS (Continued)

Symbol Parameter Test Condition Min Typ Max Unit
Imax Maximum Current Current limiter 1.2 A
Vdrop Dropout Voltage lout < 800mA 0.45 0.6 \%
Vout6 has On/OFF function by [>C. Default is OFF
Battery Detection1 (Det1)
Vthreshold ST-CAP rising 7 7.3 8
Vadj Adj_ustable Range Th2 with ext. Vouti falling 24 2.55 2.7
resistor
|
VoL L Output Voltage lout = 2mMA 0.5 ;&,—_' J
Note: 1uF is recommended for delay Cap (min: 100nF)
Battery Detection2 (Det2)
Vagy | Adjustable Range with ext. 445 | 465 | 48 v
resistor
Hysteresis T 30 60 | 120 | mv
VoL L Output Voltage lout = 2mA ~/ 0.5 0.8 V
Battery Detection3 (Det3)
Vadj Adj_ustable Range with external = 7.25 8.35 8.55 \"
resistor
Hysteresis \cd 50 | 100 | 150 | mv
VoL | L Output Voltage | lout = 2MA 0.5 0.8 Vv
Battery Detection17 (Det i)
Vihreshold ST-CAP 165 | 17 18
VoL | LG iteut Voltage lout = 2MA 05 0.8 v
12C prio
I Izck Clock Frequency 400 kHz
iR Rising Time 300 ns
tF Falling Time 300 ns
Vi Low Input Voltage 1
ViH High Input Voltage 3
Hard Reset
ViL Low Input Voltage 2
ViH High Input Voltage 3
6/15 ﬁ
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Figure 1. Comparator Part

Viy O——1

b

DJOAUT174A

STeap O—T> DETH
— DELAY
ref
Rex1 DET1IN
VOUT1 3
RE)(T2 =
ref
DELAYgpp
CE)(T
1uF
DET
Rext1  DET2IN
VOUT1 D_:TO* T
REXTZ ]
VIN Rext1 DET3IN DET3
o> ———| DMOS
Rexte —

HRCap must be connected to VOUT1 at nc hard reset function

Figure 2. Reset Function

RexTz

VOUT. VIN VOUT1
RexTs RexT1
DET1IN DETS3IN DET2IN
RexTe RexT2
(FALLING Vth) (RISING Vth) (RISING Vth)
Rext1 + Rexte
Vth= ——— *1.24

DO0AU1175A

RexTi

RexTe

DET1,2 Delay Time: T = 3000 x C <sec>
Hard Reset Time: T =—CR In 0.7 <sec>

4

7/15
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Figure 3. Timing Chart (typical values)

f: 8.35 : 8.05
Vin : '

DET3 I
73 \
STcap J :
4.65
VOUTH _395» 255
DETf ——o— 4 _
DET2 —— = I
HRCAP - 2
H2.5v
EZ}; Cap = 1puF ‘xf
HR Cap = 1pF \ ) joef DO0AU11768
HR Res = 150KQ o off
SOFTWARE SPECIFICATION
Interface Protocol
The interface protocol comonses:
= A start condition ‘s)
= A chip address byte,(LSB bit = 0 for write mode)
s A subacarass pyte.
= A scquence of data (N-bytes + acknowledge)
A ster condition (P)
CHIP ADDRESS SUBADDRESS DATA 1to DATA n
II\/ISB LSB I IIVISB LSBI :\/ISB LSBI
[s|[t]o]ofoft]o]o| o [aAck|[x|[x|x]1]as|az[ai]ac] ack | | | [oatal | | [Ack|P]

ACK = Acknowledge

S = Start

P = Stop

| = Auto Increment
X = Not used

MAX CLOCK SPEED 500kbits/s
CHIP ADDRESS = 10001000 (88 Hex)

4
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L5952

AUTO INCREMENT

If bit | in the subaddress byte is set to "1", the autoincrement of the subaddress is enabled, if bit | = 0 no auto-

increment.
SUBADDRESS
MSB LSB
FUNCTION
0 0 0 | A3 Az A4q Ao
0 0 0 0 |ouT2
0 0 0 1 |ouTs
0 0 1 0 |OuT4
0 0 1 1 |ouTs
0 1 0 0 |OouTe \
DATA BYTE SPECIFICATION
OUT 2
MSB ok
-\ )" FUNCTION
D7 De Ds Dg D3 D2 0- Do
| o |oEE
1 |ON
OUT 3
MSB \ LSB
a FUNCTION
D7 Dg P- 4 D3 D2 D1 Do
X 0 |OFF
1
‘ 1 |ON
i‘f " 0 0 0 OUT VOLTAGE 8.5V
% 0 0 1 OUT VOLTAGE 8.3V
{, _—_—
0 1 0 OUT VOLTAGE 8.1V
0 1 1 OUT VOLTAGE 7.9V
1 X X OUT VOLTAGE 7.7V

X =don’t care

4
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L5952

OouT 4
MSB LSB
FUNCTION
D7 D¢ Ds Dy D3 Do D4 Do
0 |OFF
1 |ON
0 0 0 OUT VOLTAGE 7.3V
0 0 1 OUT VOLTAGE 7.0V
0 1 0 OUT VOLTAGE 6.6V
0 1 1 OUT VOLTAGE 6.3V
1 0 0 OUT VOLTAGE 6.0V
1 0 1 OUT VOLTAGE 5.5V N\
1 1 X OUT VOLTAGE 5%/
OUT5
MSB LSB
— FUNCTION
D7 Ds Ds D4 D3 D2 D4 Ny
¢ |OFF
| 1 |oN
0 OUT VOLTAGE 3.3V
1 OUT VOLTAGE 5.0V
OuUT6
MSB \J LSB
A\ FUNCTION
D7 D¢ e5 D4 D3 D2 D4 Do
} 0 0 0 |OFF
N\ 0 0 1 |oN
[ N

Note : a2t setting indicated with underline.
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EXAMPLES

< Example 1 - no autoincrement mode - >

power on Vi, = ON All output OFF (at RESET = “L”)

release reset RESET = “H”. Send sequence:

start 12C

stop I1°C
start 1°C

stop 1°C
start 1°C

stop I1°C

start 12C

stop 1C
start 1°C

stop I°C
start 120

stop I1°C
start 12C

stop I°C
start 1°C

stop 1C

[S74

1000 1000
0000 0001
0000 0010

1000 1000
0000 0010
0000 0010

1000 1000
0000 0011
0000 0000

1000 1000
0000 0000
0000 0001

1000 1000
0000 9001
0000 6211

1000 1000
0000 0010
0000 0011

1000 1000
0000 0011
0000 0001

1000 1000
0000 0100
0000 0001

Initial Set

Chip address
OUTS3 subaddress
OUT3 data (8.3V, OFF)

Chip address
OUT4 subaddress
OUT4 data (7.0V, OFF)

Chip address
OUT5 subaddress
OUT5 data (3.3V, OFF)

Set Turn-2u.

Chip address
OUT2 subaddress
OUT2 data (CN;

Cr ip address
OUT3 subaddress
OUT3 data (8.3V, ON)

Chip address
OUT4 subaddress
OUT4 data (7.0V, ON)

Chip address
OUT5 subaddress
OUT5 data (3.3V, ON)

Chip address
OUT®6 subaddress
OUT6 data (ON)
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EXAMPLES

< Example 1 - no autoincrement mode - >
power on Vi, = ON All output OFF (at RESET = “L”)
release reset RESET = “H”. Send sequence:

Initial Set
start 12C

1000 1000 Chip address

0000 0001 OUT3 subaddress
0000 0010 OUT3 data (8.3V, OFF)
0000 0010 OUT4 subaddress
0000 0010 OUT4 data (7.0V, OFF)
0000 0011 OUT5 subaddress
0000 0000 OUTS5 data (3.3V, OFF)

stop I°C
Set Turn-On
start 12C

1000 1000 Chip address

0000 0000 OUT2 subaddress
0000 0001 OUT2 data (ON)

0000 0001 OUT3 subaddress
0000 0011 OUT3 data (8.3V, ON)
0000 0010 OUT4 subaddress
0000 0011 OUT4 data (7.0V, ON)
0000 0011 OUT5 subaddress
0000 0001 OUT5 data (3.3V, ON)
0000 0100 OUT6 subaddress
0000 0001 OUT®6 data (CN,

stop 12C

< Example 2A - autoincrenier t iiiode - >
power on Vin = ON Al Luwnut OFF (at RESET = “L7)
release reset RESET = “H”

start 12C

initial set 1000 1000 Chip address
0001 0001 QUT3 subaddress, autoincrement ON
0000 0010 OUT3 data (8.3V, OFF)
0000 0010 OUT4 data (7.0V, OFF)
0000 0000 OUTS5 data (3.3V, OFF)

stop °C

start 1°C

setturn-on 1000 1000 Chip address
0001 0000 OUT2 subaddress, autoincrement ON
0000 0001 OUT2 data (ON)
0000 0011 OUT3 data (8.3V, ON)
0000 0011 OUT4 data (7.0V, ON)
0000 0001 OUTS5 data (3.3V, ON)
0000 0001 OUT6 data (ON)

stop I°C

Before turning on (set turn on procedure), the output voltage should be fixed, as it is done in the initial set pro-

cedure. Do not change the bits of “turn on” and “output voltage” at the same time, otherwise the correct output
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L5952

voltage may not be present.

Note - example 1 & 2 don’t use the OUT2 and OUT6 bytes in the initial set procedure, since these two bytes are not related to the setting of
output voltages

< Example 2B - autoincrement mode - >

power on Vi, = ON All output OFF (at RESET = “L")

release reset RESET = “H”

start 12C

initial set 1000 1000 Chip address
0001 0001 OUT3 subaddress, autoincrement ON
0000 0010 OUT3 data (8.3V, OFF)
0000 0010 OUT4 data (7.0V, OFF)
0000 0000 OUTS5 data (3.3V, OFF)

stop I°C
start 1°C

setturn-on 1000 1000 Chip address
0001 0010 OUT4 subaddress, autoincrement ON
0000 0011 OUT4 data (7.0V, ON)
0000 0001 OUTS5 data (3.3V, ON)
0000 0001 OUT6 data (ON)
0000 0001 OUT2 data (ON)
0000 0011 OUT3 data (8.3V, ON)

stop I°C

The autoincrement implements a counter by 5, this rieais tiat during autoincrement the next date after out 6
byte will be OUT2 date byte.

In the example are refreshed in sequence the hytes: OUT4 - OUT5 - OUT6 - OUT2 - OUT3

13/15
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A | 4.45 | 450 | 465 [0.175]0.177]0.183 OUTLINE AND
B [ 1.80 | .90 | 200 [ 0.070 [0.074 [0.079 MECHANICAL DATA
C 7.40 0.055
D | 075 | 0.90 | 1.05 [0.029 | 0.035 | 0.041
E [ 037 | 039 | 042 [0.014 [0.015 | 0.076
F) 057 0.022
G [ 080 [ 1.00 | 7.20 [0.031 | 0.040 | 0.047
G1 [ 23.75 [ 24.00 | 24.25 | 0.935 | 0.945 | 0.955
H(2) [28.90 | 29.23 [ 29.30 [ 1.739 [1.150 [ 1.153
A 17.00 0.669
A2 12.80 0.503
A3 0.80 0.031
C(2) [22.07 [22.47 | 22.87 | 0.860 | 0.884 | 0.904
1 [1857 [18.97 [ 1937 [0.731 [0.747 | 0.762
[2(2) [ 1550 | 15.70 | 15.90 | 0.610 | 0.618 | 0.626
3 | 7.70 | 7.85 | 7.95 | 0.303 [0.300 | 0.313
Z 5 0197
5 35 0.138
M | 3.70 | 400 | 430 [0.145 [0.157 | 0.160
M1 | 3.60 | 400 | 440 [0.142 |0.157 [0.173
N 550 0.086
o) > 0.079
R 7.70 0.067
=5 05 0.02
R2 0.3 0.12 a\
R3 T.05 0.049
R4 050 0.019
v 5 (T p) : :
o e Flexiwatt25 (vertical)
V2 20° (Typ.)
V3 75" (Typ.) ]

(1): dam-bar protusion not included
(2): molding protusion included

A -
4v1
R e e |
o 1
L| L1
il
b
DS
L5 R1 R1
E»—r«—
FLEX25ME M M1
7034862
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject
to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not
authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics.
All other names are the property of their respective owners
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