SONY

Power Management IC for Security Camera System

CXA3840WR

Description

CXA3840WR is the power management IC for security camera system.
CXA3840WR has the optimized configuration for CCTV security camera system with CCD image sensor. The basic power

stages required in CCTV security camera can be formed by CXA3840WR without any other ICs.

Features

€ \Wideinputvoltagerange : 7Vto25V
¢ Multiple output power supply for CCTV security camera system
®  Switching Regulator : 1ch
Internal MOSFET switch
1 MHz High switching frequency
LDO Regulator : 5ch
Charge pump driver : 2ch
Voltage monitor : 2 ch (output)

Output sequence control

secure DSP&AFE&CCD operation
€ Thermal shut down
€ Over current protections

Package

QFN 24 pin (4mmx4mm)
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SONY CXA3840WR
Absolute Maximum Ratings
Parameters Symbol Maximum Ratings Unit

Power Supply Voltage VVIN -0.3t0 28

Feedback Voltage VFB -0.3t06 \%
LDO_IN1 Voltage VLDO_IN1 -0.3t06 \%
LDO_IN2 Voltage VLDO_IN2 -0.3t06 \%
Vol Voltage Vvo1 -0.3t06 \Y
Vo2 Voltage VVo2 -0.3t06 \%
Vo3 Voltage VVo3 -0.3t06 \%
VM1 Voltage Vvmi -0.3t06 \%
VM2 Voltage Vvm2 -0.3t06 \Y
VL_IN Voltage VVL_IN -17t0 0.3 \%
VL Voltage VL -10t0 0.3 \%
VCP Voltage Vvcp -0.3to6 \%
C1P Voltage Vcip -0.3t06 \%
C2P Voltage Vcap -0.3t06 \%
C1N Voltage VCiIN -0.3t06 \%
C2N Voltage VeeN -0.3t06 \%
VSEL1 Voltage VVSEL1 -0.3t06 \%
VSEL?2 Voltage VVSEL2 -0.3t06 \%
VH_IN Voltage VVH_IN -0.3t028 \Y
VH Voltage VVH -0.3to 17 \%
SW terminal Voltage Vsw -0.3t0 30 \%
Power Dissipation 1 PD 2100 * mw
Operation Temperature Ta -20to +75 ‘C
Junction Temperature Tj - 40to +150 ‘C
Storage Temperature Tstg - 40to +150 ‘C

*1 FR-4 114.3mm x 76.2mm x 1.6 mm 4 layer EIA/JEDEC



SONY CXA3840WR
Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage VIN 7 12 25 \%
SW Inductor L1 3.9 10 18 pH
SW Output Capacitor Cosw 22 47 100 uF
Phase Compensate Capacitor |CFB 24 27 30 pF
SW Feedback Resisterl R1 30 33 36 kQ
SW Feedback Resister2 R2 135 150 165 kQ
LDO1 Output Capacitor Covi 10 22 — uF
LDO2 Output Capacitor Cov2 6.8 10 — uF
LDO3 Output Capacitor Covs 6.8 10 — uF
LDO4 Output Capacitor CovH 1 2.2 — uF
LDO5 Output Capacitor CovL 1 2.2 — uF
Typical Application
o VN 71025V (typ. 12V)
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Electrical Characteristics
Ta=25°C, VVIN=12V unless otherwise noted.

1. Current Consumption (VIN)

Parameter Symbol Conditions Min. Typ. Max. Unit

VIN=12V,FB=0.7V,

Vcp = VLDO_IN1 = VLDO_IN2 =5V
VVH_IN =22V, VVL_IN =-13 V
Current Consumption 1Q Vo1 to Vo3, VH,VL = no load — 6 10 mA
CcP1to5,CCN1to4 = no load
IQ = IVIN+ IvCP+ ILDO_IN1+

| LDO_IN2+ IVH_IN+ IVL_IN

2. Charge Pump Circuit
Vvep =5V, frcp = 31 kHz, CcPito s, CVH_IN, CcN1to 4, Cvi_in= 10 pF, SBD:CRSO03 or equivalent, unless otherwise

noted.
Parameter Symbol Conditions Min. Typ. Max. Unit
UVLO Release Voltage |VT_on_cpP VWwep L—H 2.8 3.3 3.8 \Y
UVLO Detect Voltage VT_OFF CP VWwep H—L 2.6 3.1 3.6 \Y
H|gh-S|c_ie Transistor RDSH locip,loczp,locin,locan =-100 mA 0.5 1 2 Q
On Resistance
Low-5|d_e Transistor RDsL locip,loc2p,locin,locan = 100 mA 0.5 1 2 Q
On Resistance
Timing Frequency frep No load 27 31 35 kHz
Soft Start Time Tss_cp — — 70 — ms
AVVH_IN/Alo_cH lo cpP=10to 20 mA — 60 — VIA
Output Impedance
AVvL_IN/Alo_cN lo cNn=10to 20 mA — 45 — VIA
VVH_IN lo_cp=40 mA — 22 — \Y
Output Voltage
VVL_IN lo_cN=30 mA, — -13 — \%
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3. Switching Regulator

Ta =25 °C, VVvIN = 12 V unless otherwise noted.

Parameter Symbol Conditions Min. Typ. Max. Unit
[ UVLO]
UVLO Release Voltage VT_ON VIN=L—H 6.4 6.6 6.8 \%
UVLO Detect Voltage VT _OFF VIN=H-—>L 6.15 6.35 6.55 \Y
Hysteresis VHYS — 200 250 — mV
[ Soft Start ]
Soft Start Time Tss VFB=0.85V | 2 | 4 | 8 | ms
[ Oscillator ]
Switching Frequencyl fosc VFB = 0.8V 900 1000 1100 kHz
Switching Frequency?2 fosc_Low VFB=0.4V 290 333 450 kHz
Frequency variability (VIN) |fov VVIN=71025V — 1 — %
Frequency variability (Temp.) |foT Ta=-20to +75 °C — 5 — %
[ Error Amplifier ]
Reference Voltage VB — -3.0% 0.9 +3.0% \%
Input Bias Current IB — -0.1 — 0.1 MA
I\_/iiggt:;;zggige AV VVIN = 7 10 25 V — 0.2 — mv
\T/:m%‘gf;ijeogg;ﬁciem AVe/Ta  |Ta=-20t0+75°C — +50 — p'%m/
[ PWM Comparator ]
Maximum Duty Cycle MaxDuty VFB = 0.8V 85 90 — %
Minimum On Time tON_min — — 150 190 ns
[ SW Output ]
Output On Resistance RoN Isw=1A — 0.45 0.7 Q
SW Current Limitation ILImM — 1.6 2.0 2.4 A
SW Leak Current ILEAK VWiN=28V,Vsw=0V — — 1 MA
[ Thermal Shut Down ]
-I;r;fégs;ns?;r;ggx?ure TTso o o 168 o c
-Fl;ztlaer;nsael '?:nlfpz:);tvﬁre TTsR o o 155 o c
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4, LDO1

VLDO_IN1=VLDO_IN2=5V

Parameter Symbol Conditions Min. Typ. Max. Unit
Output Voltage Vo1 lo1 =200 mA -20% 1.2 +2.0% \%
Output Current lol Vo1 x 0.9 400 800 — mA
Load Regulation AVoi/lo1 |loa=1 to 400mA — 0.0025 | 0.0075 | %/mA

. L Ein =50 mVrms , f = 1 kHz,

Ripple Rejection RR1 lo1 = 200 MA — 45 — dB
Dropout Voltage AVio1 lo1 =400 mA — 0.4 0.8 \%
Output Voltage AVoi/Ta |Ta=-20to +75 °C, lo1 = 200 mA — + 50 — | PP
Temperature Coefficient C
5 LDO2

VLDO_IN1=VLDO_IN2=5V

Parameter Symbol Conditions Min. Typ. Max. Unit
Output Voltage Vo2 lo2 =100 mA -15% 3.3 +15% \%
Output Current o2 Vo2 x 0.9 150 300 — mA
Load Regulation AVo2/lo2 [lo2=1 to 150 mA — 0.005 0.014 | %/mA

. L Ein =50 mVrms , f = 1 kHz,

Ripple Rejection RR2 l02 = 100 MA — 45 — dB
Dropout Voltage AVio2 lo2=150 mA — 0.4 0.8 \
Output Voltage AVoz/Ta |Ta=-20to +75°C/loz=100 mA — + 50 N
Temperature Coefficient C
6. LDO3

VLDO IN1=VLDO IN2=5V

Parameter Symbol Conditions Min. Typ. Max. Unit
Output Voltage Vo3 lo3 =150 mA -15% 3.3 +15% \%
Output Current lo3 Vo3 x 0.9 250 500 — mA
Load Regulation AVos/lo3z [loz=1to 250 mA — 0.003 0.009 | %/mA

. L Ein =50 mVrms , f = 1 kHz,

Ripple Rejection RR3 l03 = 150 MA — 45 — dB
Dropout Voltage AVio3 lo3 =250 mA — 0.4 0.8 \%
Output Voltage ~ AVos/Ta |Ta=-20t0 +75 °C/lo3= 150 mA — + 50 — | PP
Temperature Coefficient C
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7. Voltage Monitor
Parameter Symbol Conditions Min. Typ. Max. Unit
Threshold Voltage VDET V02,Vo3 increasing 300 | 305 | 3.10 v
(Detection)
Threshold Voltage VREL V02,V03 decreasing 304 | 311 3.18 v
(Release)
Threshold Difference |VDET-VREL| — 20 60 100 mV
Threshold Voltage AVDET/Ta [Ta=-20t0 +75°C — +50 — | PP
Temperature Coefficient C
Delay Time 1 tdl VWH=0ON — VM1 =H 4 5 — ms
Delay Time 2 td2 VMi=H—>Vm2=H 1 15 — ms
Leak Current ILEAK_VM VM1i=VmM2=5V 0 0.5 1.0 MA
Output Current lout VM1=VM2=0.5V 4 7 — mA
8. LDO14
VH_IN=22V
Parameter Symbol Conditions Min. Typ. Max. Unit
IvH=20mA
Output Voltage VVH1 VSEL1 =L,VSEL2=L or -15% 12 +15% \%
VSEL1 =H, VSEL2=H
IvH =20 mA
Output Voltage VVH2 VSEL1 =H,VSEL2=L or -15% 15 +15% Y
VSEL1=L,VSEL2=H
Output Current IVH VVvH % 0.9 40 85 — mA
Load Regulation AVVH/IVH [lvH=1 to 40mA — 0.005 0.015 | %/mA
Ripple Rejection RR4 Ein =50 mVrms , f =1 kHz, IvH =20 mA| — 60 — dB
Dropout Voltage AVIVH IVH =40 mA — 0.5 1.0 \
Output Voltage AVvH/Ta |Ta=-20to+75°C/Ivi= 200 mA — | =70 _ | PP
Temperature Coefficient C
OFF period _ _
. Ro_OFF4 WIN=0V, VH_IN=22V 80 150 300 Q
Output Resistance
9. LDOS
VL_IN=-13V
Parameter Symbol Conditions Min. Typ. Max. Unit
IvL=15 mA
- 0, - 0,
Output Voltage VvLl VSELL =L, VSEL2 =L 3.0% 5 +3.0% \%
IvL=15 mA
Output Voltage VvL2 VSEL1 =H,VSEL2=L or -3.0% -7 +3.0% \%
VSEL1 =H, VSEL2=H
IvL=15 mA
- 0, - 0,
Output Voltage VL3 VSELL = L, VSEL2 = H 3.0% 7.5 +3.0% \%
Output Current IvL VvLx 0.9 30 75 — mA
Load Regulation AVvL /Ive  |lvL=11t0o 30 mA — 0.01 0.02 %/mA
. L Ein =50 mVrms , f = 1 kHz,
Ripple Rejection RR5 VL = 15 mA — 35 — dB
Dropout Voltage AVivL Iv. =30 mA — 0.3 0.6 \%
Output Voltage = AWL/Ta [Ta=-20to+75°C/IvL=15mA — +£70 | PP
Temperature Coefficient C
OFF period _ _
. Ro_oFFs ViIN=0V,VL_IN=-13V 100 200 400 Q
Output Resistance
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10. Voltage Selector

VH_IN=22V, VL_IN=-13V

Parameter Symbol Conditions Min. Typ. Max. Unit
VSEL1 terminal Low VSEL1_L — 0 — 0.5 V
VSELL1 terminal High VSELL H — 1.6 — — \%
VSEL2 terminal Low VSEL2 L — 0 — 0.5 \%
VSEL2 terminal High VSEL2_H — 1.6 — — \%

11. VH and VL Output Voltage Settings

Parameter Voltage selector settings VVH VL Unit
Voltage Setting 1 VSEL1 =L, VSEL2 =L 12 -5.0 \Y
Voltage Setting 2 VSEL1 =H, VSEL2 =L 15 -7.0 vV
Voltage Setting 3 VSEL1=L,VSEL2=H 15 -75 \Y,
Voltage Setting 4 VSEL1 =H, VSEL2 =H 12 -70 v

10
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Sequence

1. Start-up

VIN

Buck converter

.

VT_ON

output voltage V1 on cP

(VCP)

Vo1
1.2Vv)

Vo2
(3.3V)

Vo3
(3.3V)

VM1

VM2

VH_IN

VH

VL_IN

VL

Tss

/—1.0V (typ.)

3.11V (typ.)

/- 311V (typ.)

td1

>0

< td2

_ Tss.cp

11
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2. Stop

VIN

VT_OFF

N\

Buck converter
output voltage

(VCP)

Vo1
(1.2V) N~

Vo2 3.05V (typ.)
(3.3V)

Vo3 ~ N 3.05 V (typ.)
(3.3V)

VM1 \

VM2 \

VH

>0 > «—
VL_IN —
>0 —» <«
VL /

12
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3. Thermal shut down and recovery

VIN
TTsb l\_/TT-Dt
TEMP _7
Buck converter =———— >
Output voltage \\
(VCP) VT_ON_CP
Tss

Vo1
L2v) \ 1.0V (typ.)

Vo2 3.05 V (typ.) /~ 311V (typ.
3.3V) o)

Vos T N\ 3.05V (typ.) ~ 3.11V (typ.)
(3.3V)

VM1

Jdl
VM2 20 —> <«
— % td2
—————
Tss cp
VH
—» «— >0
VL_IN
—» «— >0

VL /

13
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Pin Configuration

| I I I I I I N
L] O 12
204 O 11
211 O 1o
PAD
221 O e
231 O s
24[1 gz
I o O o O o O
T2 8 4 506 (TOP VIEW)
Pin Description
Pin Symbol Function
1 FB Feedback Voltage
2 LDO_IN1 | LDO1 Input Voltage
3 Vol 1.2 V Output Voltage
4 Vo2 3.3 V Output Voltage for Digital circuit
5 LDO_IN2 | LDO2/3 Input Voltage
6 Vo3 3.3 V Output Voltage for Analog circuit
7 VM2 Voltage Monitor Output 2 ( Open Drain )
8 VM1 Voltage Monitor Output 1 ( Open Drain )
9 VL Low Voltage (- 5.0/-7.0/- 7.5 V) Output
10 VL_IN Low Voltage Input
11 GND GND
12 VCP Voltage Input for Charge pump
13 C2N Charge Pump Output2 N
14 C2P Charge Pump Output2 P
15 PGND GND
16 C1N Charge Pump Outputl N
17 C1P Charge Pump Outputl P
18 VSEL1 | VH/VL Output Voltage Selector 1
19 VH_IN High Voltage Input
20 VH High Voltage (12 V/15 V) Output
21 VIN Supply voltage
22 NC —
23 SW Switch Output
24 VSEL2 | VH/VL Output Voltage Selector 2
PAD PAD NC (PAD should be connected to GND for heat radiation.)

14
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Package Outline
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TERMINAL SECTION
PACKAGE STRUCTURE

SONY CODE WAFN-24P-0791 PACKAGE MATERIAL EPOXY RESIN
TERMINAL TREATHENT | Sn-B|
JEITA CODE P-WOFN24-4x4-0. 5
TERMINAL MATERIAL | COPPER
JEDEC CODE — PACKAGE MASS 0.0319
TN AP -2000-24WNH I Rev.
ISSUED B “2 03 28 REVISED
PRODUCTION LINE COMPILING DIV,
SONY SEMICONDUCTOR.
REMARKS
PKG CODE:WR-24-DH
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Marking

WOFN-24P-081

AP-2000-M24WNHITSI

[ - - |
| C .
| _ o |
r~—ar_ -—=-"r"—"1
Bl B iR
PIN | INDEX /
MARKING C: A3840
Ff
T1) CHERLEE (MaxbIT) #RET 3.

(bXT4#BALBANERAERBERATI LS. )

2) B¥®EOy+ES (Max2XT) #RETS.

3) EHEABAE (1XF) 2RETE.

4) FRUBSHHEES (1XF) sRET 2.

< [NSTRUCTIONS >

1) TYPE NO

{ MAX 5 CHARACTERS

IN SECTION C.

( FOR MORE THAN 5 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS. )

2}

LOT NO

( MAX 2 CHARACTERS }

IN SECTICON B

3

END OF A D.NUMBER ( I CHARACTER )

IN SECTION E.

4}

SPECIFICATION €ODE { 1 CHARACTER

IN SECTION F

16
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Note
Sony reserves the right to change products and specifications without prior notice.
This information does not convey any license by any implication or otherwise under any patents or other right.

Application circuits shown, if any, are typical examples illustrating the operation of the devices. Sony cannot assume
responsibility for any problems arising out of the use of these circuits.

17
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