ICs for Information Panasonic

AN32502A

Power Management IC for Intel PXA250 Application Processor

B Overview
This IC is a power management IC developed for Intel PXA250 application processor.

B Features
e AN32502A has 2-ch DC-DC converter, 3-ch linear regulator and an interface circuit for power management.

B Applications
e PDA, Smart phone

W Package
¢ HQFN 64 pin plastic package (HQFN-64)

W Type
e Silicon monolithic Bi-CMOS IC
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W Application circuit example
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Note) *: The resistance value is constant setting of E6 series
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B Absolute Maximum Ratings

NA Parameter Symbol Rating Unit Note
o.
Storage
—55to +125 N
! temperature Tstg © C *1
Operating ambient Topr o
2 temperature P —20to +75 ¢ *1
Operating ambient Popr 1013 x 1054 0.61 x 10° Pa —
3 atmospheric pressure
4 Operating ‘ Gopr 9810 m/s? —
constant gravity
5 Operating shock Sopr 4900 m/s? —
6 Supply voltage VBAT 6.0 v —
7 Supply current Iec — mA _
8 Power dissipation Py mW *1,2
Operating supply VB, VDDI1 28V to 58V
voltage range BACKUP 20V 1032V

Note) *1: Except for the storage temperature, operating ambient temperature, supply current and power dissipation, all ratings are for T, = 25°C.
*2: Refer page 29
*3: Care should be taken when insert this IC
(inverted insertion cause destruction.)
*4: Care should be taken this IC’s surge breakdown voltage.
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B Electrical Characteristics at VB1 to VB5=3.6 V
Note) T, =25°C+2°C unless otherwise specified.

B Test Limits
cir- 4 : Not:
No. Parameter Symbol cuit Conditions Min Typ Max Unit ote
Ch.1
1 DC-DC converter VB=36V
Output voltage 1 Vehldl 1| DAC=1010100B 126 | 13 | 13| v | —
Iout =200 mA
DC-DC converter | VB=36V
2 Output voltage 2 Vehld2 DAC = 1000000B 1.07 1| v —
Tout =200 mA
DC-DC converter Bi C: 3?0\1/010013
Aoutput volt Vchlddl 1 = _
. oHiput voTtage Tout = 200 mA/ 600 mA 30 0 30 | mV | —
Output voltage difference
VB=34V/5V
DC-DC converter Tout = 200 mA
4 Supply voltage Vchlbb 1 o o -30 0 30
PPy . Voltage characteristics mV -
characteristics .
setting
Ch.2
LDO VB=3.6V
5 : _
output voltage Veh2 ! Tout = 100 mA 3.1 3.2 33 v
ALDO VB=3.6V
6 LD | Vehad 1 Tout = 100 mA/ 250 mA 30 0 30 mv o
output voltage ¢ Output voltage difference
VB=34V/ 5V
Supply voltage Tout =100 mA
! characteristics Veh2bb 1 Voltage characteristics -30 0 30 mV —
setting
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

B P . Test Limits
arameter Symbo cir- Conditions i
No. cuit Min Typ Max Unit Note
Ch.2 backup circuit
Backup COINBAT=25V
Vch2bl . —
8 output voltage ¢ 1 Tout =2 mA 3.0 32 3.4 \
9 Charge voltage VB=36V 2. L
Vch2cl 1 Tout = 10 mA 7 3.0 3.3 \Y%
Backup battery Threshold volt £
10 ' 1 reshold voltage o 24 v L
detection voltage Veh2bkd detection circuit 2.0 22
Ch3
LDO VB=3.6V
11 —
output voltage Veh3 ! Tout = 100 mA 32 33 3.4 \%
VB=3.6V
12 ALD? It Vch3d 1 | Tout =100 mA/ 500 mA =30 0 30 mvV | —
output voltage Output voltage difference
VB=34V/5V
Supply voltage Vech3bb 1 Iout =100 mA
13 characteristics ¢ Voltage characteristics =30 0 30 mV -
setting
Ch4
VB=36V
DC-DC converter :
Vch4 1 _ —
141 Gutput voltage Tout = 200 mA 3.1 320 | 33| Vv
VB=36V
15 ziul?cutc omenet Vehdd 1| lout=200mA/500mA | -30 | 0 30 | mv | —
P & Output voltage difference
VB=34V/5V
16 | Supplyvoltage Vehdbb | 1| lout=200mA 50 | o |8 | mv| —
characteristics Voltage characteristics
setting
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

setting

B Svmbol Test ‘ Limits N
Parameter ymbo cir- Conditions Unit ote
No. cuit Min Typ Max n
MOS switch
VB=36V
V4l Vin=3.2V, Iout =100 mA
’ — — 100 mV —
17 Output voltage Vsw4l 1 I2C: 02H D2 bit: High
Vin-Vol1
VB =3.6V
V42 Vin =32V, Iout =100 mA
Vsw42 IN ’
8 Output voltage v I | BC: 02H D1 bit: High — — 100 | mvV [ —
Vn-V02
General purpose output
VB=3.6V
19 | Output high level voltage| Vpoh 1 VDDl =32V V(? ,? — — v —
Iout=1mA e
VB=3.6V
20 | Output low level voltage Vpol 1 VDD1=32V . . 0.3 v —
Iout=—1 mA
Ch.5
LDO VB=36V
Iout =100 mA —
21 Output voltage VchS 1 2.716 2.8 2.884 \%
ALDO VB=36V
22 1 Iout =100 mA/ 250 mA -30 0 _30 mvV —
Output voltage Vehsd Output voltage difference
VB=34V/5V
Supply voltage Iout =100 mA
23 VchSbb
characteristics ! Voltage characteristics =30 0 30 mV —
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)

Note) T, =25°C+2°C unless otherwise specified.

B Test Limits
Parameter Symbol | cir- Conditions Unit | Note
No. Y cuit Min Typ | Max
Input/ output
BAT_FLT Lo BAT detection Typ Typ
24 - —
detection Voltage Bflt 1 Voltage -2.5% 34 2.5% v
BAT _FLT return Lo BAT detecti Bflt Bflt Bflt
25 — 1 0 etection .
hysteresis Bflth reset voltage 0.2 0.3 0.4 M
BAT FLT low level
26 = 1 _ _ ) _
output voltage Biit] 03 v
BAT _FLT high level VDDI VDDI L
27 output voltage Bfit2 1 -0.3 VvbDI 0.3 v
Reset Reset detection Typ Typ Vv _
28 detection voltage Rset ! voltage -2.5% 3.1 2.5%
Reset return Reset detection Bflt Bflt Bflt
29 —
hysteresis Rseth ! reset voltage 0.2 0.3 0.4 v
nRESET low level
30 output voltage Rsetvl 1 - - 03 v -
nRESET high level At no load (pulled down VDDI1 VDDI1
. . VDDI1 _
31 output voltage Rsetv2 I only 3 MQ resistor internally) —0.3 0.3 v
o~ WAKEUP low level Rwkvl 1 _ — 0.3 v —
output voltage
33 WAKEUP high level Rwkv2 1 VDDI1 VDDI1 VDDI1 v .
output voltage -0.3 0.3
34 ChSW low level Rswvl 1 . . 03 v L
input voltage
35 ChSW high level Rswv2 | VDD1 | ypp; | VDPDI v o
input voltage -0.3 0.3
36 pRESETOUT low level Rrsvl 1 _ . 03 v _
input voltage
37 pRESETOUT high level Rrsv2 1 VB VB VB v L
input voltage -0.3 0.3
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

B Test » Limits
No. Parameter Symbol | cir- Conditions Min Typ Max | Unit | Note
cuit
Serial interface
DATA input VDD1 VDD1
DD1 —
38 | high level Datah | 1 03 |V 03 |V
DATA input
39 low level Datal ! T 0 0.3 v _
LT input VDDI1 VDDI1
40 | high level Cth 1 Yo | voor | VSV —
LT input
1 0.3 \% —
4l low level Cd T 0
42 LT frequency Ctf 1 — — 400 kHz —
43 ACK drive capability Vack 1 Pull-up 4.7 kQ — — 0.3 v —
VDD =32V
S2: Low
44 Operating current 1 INC1 1 Ch.2 only operation 70 100 130 HA —
Charge circuit stopping
At no load
VDD=32V
S2: Low
45 | Operating current 2 INC2 I lcn2 only operation 80 120 150 HA —
Charge circuit operation
At no load
VDD =32V
. PWR_EN: High _
46 Operating current 3 INC3 1 Ch.1 only operation 4 6 8 mA
At no load
VDD=32V
. S3: High
47 | Operat ts 1 & . A | —
perating curren INGS Ch.3 only operation 70 100 130 "
At no load
VDD =32V
. S4: High
Operat t6 A —
48 perating cufren INC6 ! Ch.4 only operation 3 8 1 m
At no load
VDD =32V
. Serial 01H D2: High
49 Operating current 7 INC7 1 Ch.5 only operation 70 100 130 LA —
At no load
VDD=32V
50 Operating current 8 INC8 1 All channels are operating 10 15 20 mA _
At no load
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

B Test Limits
Symbol ir- iti i
No. Parameter y ggit Conditions Min Typ Max Unit Note
Ch.1
VB=3.6V
DAC =1000000B
5] DC‘DC converter Iout: Change 0 mA to 200 mA
Transient response Vchlex 1 Rising time 50 ns — +100 — mV -
characteristics Output voltage difference
AV
VB=36V
5 D(E-DtC converter DAC = 1000000B
oupu Vcehlir U1 Atno load o 40— mV o
ripple voltage
VB=36V
DC-DC converter At no load from start up
53 startup time Vehltr 1 signal input till output - 2 - ms -
bottom limit
PWR_EN: High
54 Oscillator frequency fdvl 1 OS.C 111.ator f?equ.ency. Oft.he — 500 — kHz —
built-in oscillation circuit
for ch.1
Ch.2
VB=36V
55 LDO Vceh2rrl 1 VBpp=0.3V/1kHz _ _40 _ dB _
Ripple rejection 1 Tout = 150 mA
VB=3.6V
56 LDO Vch2rr2 1 VBpp =0.3 V/ 10 kHz _ 30 _ dB —
Ripple rejection 2 Iout = 150 mA
VB=36V
LDO ' Iout: 10 mA to 200 mA
57 Transient response Veh2ex 1 Rising time 1 {s — +50 — mvV —
characteristics Output voltage difference
AV
VB=36V
LDO
S8 ' Veh2tr 1 At no l‘oad erm start up o 10 o ms o
start up time signal input till output
bottom limit

Note) *: The above values are reference values on design, but not guaranteed values.
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

B Test Limits
Parameter Symbol | cir- Conditions ) Unit | Note
No. cuit Min Typ Max
Ch.3
VB=36V
59 LDO Vch3rrl 1 | VBpp=0.3V/I1kHz _ 40 | B _
ripple rejection 1 Iout =150 mA
VB=36V
60 LDO Vch3rr2 1 VBpp =0.3 V/ 10 kHz o -30 _ dB _
ripple rejection 2 Iout =150 mA
VB=3.6V
LDO. Iout: Change 10 mA to 200 mA
61 transient response Vch3ex L | Output voltage difference _ +50 | — mv _
characteristics AV
VB=3.6V
LDO At no load from start up
62 start up time Veh3tr 1 signal input till output - 10 — ms —
bottom limit
Ch.4
VB=3.6V
DC-DC converter lo.uF: Chgnge 10 mA to 200 mA
63 transient response Vchéex | [Rising time [ ps — 100 | — mvV | —
C Output voltage difference
characteristics
AV
DC-DC converter VB=3.6V
64 output Vchérr 1 Atno load _ +40 — mv —
ripple voltage
VB=3.6V
65 DC-DC converter At no load from start up . L o
start up time Vehdtr 1 signal input till output 3 s
bottom limit
S4: High
66 Oscillator frequency fdva 1 Os.c111'ator frequ.ency' of t.he — 500 — kHz —
built-in oscillation circuit
for ch.4
Note) *: The above values are reference values on design , but not guaranteed values.
Publication data: November 2002 SDF00034AEB 10
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B Electrical Characteristics at VB1 to VB5 = 3.6 V (continued)
Note) T, =25°C+2°C unless otherwise specified.

Test Limits
B Parameter Symbol | cir- Conditions ) Unit | Note
No. cuit Min Typ Max
Ch.5
LDO VB=3.6V
67 rinple reiection 1 Vch5rrl 1 VBpp =03 V/ 1 kHz — | —40 — dB —
ppie el Tout = 150 mA
68 LDo Vch5rr2 1 xgp:piﬁo\; V/10 kHz
i jecti B — -30 — dB —
ripple rejection 2 Tout = 150 mA
VB=36V
LDO Iout = Change 10 mA / 200 mA
69 transient response Vch5ex 1 |Rising time 1 ps — 150 — mV —
characteristics Output voltage difference
AV
VB=3.6V
70 LDO At no load from start up
start up time Veh5tr 1 | signal input till output — 10 — ms —
bottom limit

Note) *: The above values are reference values on design , but not guaranteed values.
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B Pin Descriptions
Pin No. Pin name 1/0 Function
1 nRESET (6] Reset output
2 BAT_FLT o Low voltage detection output
3 LGND GND for input/ output part
4 CT I Capacitor connection pin (internal oscillator)
5 RT I Resistor connection pin (internal oscillator)
6 SGND GND (signal system)
7 SCP I Capacitor for circuit protection
8 VOl 0 Vy switch output 1
9 VIN I Stabilized DC voltage input
10 V02 (o) Vi switch output 2
11 PR2 I Start up control (Ch.2)
12 PR3 I Start up control (Ch.3)
13 SS4 I Soft start (Ch.4)
14 IN4 I Error amplifier inverted input (Ch.4)
15 FB4 I Error amplifier output (Ch.4)
16 PGND4 GND (Ch.4)
17 LC4 (6] Low side control output (Ch.4 )
18 HC4 0o High side control output (Ch.4)
19 VB5 Power supply (for ch.4 output circuit)
20 FBR3 I Feedback (Ch.3)
21 PGND3 GND (Ch.3)
22 LC3 O External MOS gate control (Ch.3)
23 VB4 Power supply (Ch.3)
24 PGC2 External MOS gate control (Ch.2 reverse current protection)
25 FBR2 Feedback (Ch.2)
26 PGND2 GND (Ch.2)
27 LC2 o) External MOS gate control (Ch.2)
28 VB3 Power supply (Ch.2)
29 PGNDI GND (Ch.1)
30 LO1 0 Low side control output (Ch.1)
31 HC1 High side control output (Ch.1)
32 VB2 Power supply (for ch.1 output circuit)
Publication data: November 2002 SDFO0034AEB 12
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B Pin Descriptions (continued)

Pin No. Pin name I/0 Function
33 FBR1 I Feedback (Ch.1)
34 FBI1 0 Error amplifier output (Ch.1)
35 IN1 I Error amplifier inverted input (Ch.1)
36 SS1 o) Soft start (Ch.1)
37 FBC1 0 External MOS gate control (Ch.5)
38 FBDI1 I Feedback (Ch.5)
39 PR5 I Start up control (Ch.5)
40 PBO o General purpose output 0
41 PBI1 0 General purpose output 1
42 PB2 0] General purpose output 2
43 PB3 o General purpose output 3
44 PB4 0o General purpose output 4
45 VREFDET]I 0] Reference voltage filter
46 VB1 Power supply (control signal system)
47 FBB I Feedback for backup charging regulator
48 REGOUT 0 Output for backup regulator
49 BACKUP Power supply (backup)
50 VBO Y Through output of boost DC-DC for backup
51 VBI I Through intput of boost DC-DC for backup
52 BO O Control of boost DC-DC for backup
53 VREFDET2 I Reference voltage filter (for backup circuit)
54 PWR_EN I Start up control input
55 S2 I On/off control (Ch.2)
36 S3 I On/off control (Ch.3)
37 S4 I On/off control (Ch.4)
>8 DATA I Serial data input
59 LT I Serial clock input
60 VDD1 Power supply (input/ output)
61 TRIG I System switch
62 nRESETOUT I External reset signal input
63 PS I I2C/ hard pin priority setting
64 WAKEUP 0 Interruption signal for CPU
Publication data: November 2002 SDFO0034AEB 13
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B Technical Data
e Circuit diagrams of the input/ output part and pin function descriptions
Note) *: The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin name Function Inner circuit
TRIG It connect power supply voltage (VB). VB VB
(Pin 61)
nRESETOUT External reset signal input: VB VB
(Pin 62)
High: VB On
Low : GND off (reset)
CMOS input
S1 (Pin 54) On/off switch of ch.1: VDDI1 VDDI1 VDDI
High: VDD1 On PAD
Low : GND Off
CMOS input
S2 (Pin 55) On/off switch of ch.2: VB VB VB
High: VB Off ’f
Low : GND On PAD |
Pulled down by 1 MQ resistor internally.
Pin 61 setting leads to determination of which to E
prioritize the setting of this pin or I°C serial setting.
S3 and S4 On/off switch of ch.3 to ch.4: — VDDI VDDI
(Pin 36 High: VDDI O
and pin 57 1gh: n
P ) Low : GND Off PAD M
CMOS input
Pulled down by 1 MQ resistor internally
Pin 61 setting leads to determination of which to
prioritize the setting of these pins or I2C serial setting.
PS Determining priority of I?C serial or external pin setting VB & VB VB
(Pin 63) for ch.2, ch.3 and ch.4 on/off. X "f
High: VB I2C take priority over hard pin setting PAD
Low : GND Hard pin settings take priority over I’C €3
A
CMOS input

Publication data: November 2002 SDF00034AEB 14
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B Technical Data (continued)

e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

nRESETOUT

l —\—input
L

Internal RESET
(VB<3.1V)

Pin Name Function Inner circuit
DATA I>C data input VDDI VDDI f VDDI
(Pin 58)
CMOS input PAD
LT I2C clock input VDDI — VDD1
(Pin 59) )
CMOS input
PAD
nRESET Reset signal output
(Pin 1) Low active VDDI
VDDI VDDI1
Pulled down by 3 MQ internally
PAD

3M
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B Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin Name Function Inner circuit
; VDDI VDDI

BAT FLT Output of judgment on below-threshold voltage VDDI
(Pin Z) for VB1 (Pin 45).

Threshold level: 3.4 V PAD

Low active

Pulled down by 1 MQ internally

M

WAKEUP Interrupt signal output in DVM mode VDDI
(Pin 64) . .

High active

Pulled down by 1 MQ internally

VDD VDD

PO to P4 General purpose output Vpp!
(Pin 40
to pin 44) Initial setting: Low PAD

Can individual control by I>C data

AOutput voltage is 0.3 V.

(When output current is 1 mA.)
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B Technical Data (continued)
1. I’C command
1) I’C address
This IC’s address is ‘11100110°.

2) I?C sub address
¢’ mark shows initial setting.

Sub D7 D6 D5 D4 D3 D2 D1 DO

00H
CORE I setting DAC 7 bit

CORE 0=Low 0=Low 0=Low 0 =Low 0=Low 0 =Low 0=Low
DAC 1 = High 1 = High 1 = High 1 = High 1 = High 1 = High 1 = High 0
01H DYM DVM Ch.2 Ch.3 Ch.4 Chs
change mode mode mode mode
MODE 0 =Non B
0= Off Real time 0=0Off 0=0ff 0=0ff 0 = Off 0 0
CTL 1=On 1 = Real time] _1=0n 1=0n 1=0n 1=0n
02H Backup
PO P1 P2 P3 P4 Vo1 V02 o
circuit
GPO
0=Off 0=Off 0=Off 0=Off 0=0Off 0= Off 0= Off 0= Off
ete. 1=0n 1=0n 1=0n 1=0n 1=0n 1=0n 1=0n 1=0n

¢ Don’t input another data except shown in this table.

e When set D7 bit of sub address 01H, it is possible to change output voltage of ch.1 shown in sequence chart (5).
In this case, setting data is latched when PWR_EN signal changes low to high.
( Non real time mode )
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B Technical Data (continued)
2. Serial data transmission

Note) *: When a line of data is transmitted, start/ stop condition is required each time.
When sub address is same, repetition of ACK and DATA allows for upgrade of settings in serial order.

Example: When all data of four lines are transmitted

Start
Address
ACK
Sub address
ACK
Data
ACK
Stop
Start
Address
ACK
Sub address
ACK
Data
ACK
Stop

L | L

Data of the first line

Data of the second line

Start
Address
ACK
Sub address
ACK
Data
ACK
Stop
Start
Address
ACK
Sub address
ACK
Data
ACK
Stop

Data of the third line Data of the fourth line
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B Technical Data (continued)
3. I2C serial data timing
e Start condition and stop condition

[ I | r————— ]

I H : I EEEEEEER I
g | | |
DATA | S I | I |
VAR | | |
E H I EEEEEER I I
T P R | | |
[ I | [ |
| | | | ] |
| I | | |
L || | | |
| || | - |
| || | o |
L LT — .,

tHD: STA tSU: STO N
Stop condition Start condition Stop condition

o Data recognition condition

Data line

Data ch; bl
Stable state: data effective ali clangeable

[

I
I
i
|
I
]

I
I
I
4 4 EEEEEREEN|
T T
Data | |
(Pin 51) I |
I I EEEEEEESR
| - |
l ——— > - |
I tHIGH I
I I EEEEEREEDE
LT : :
(Pin 52) |
tSU: DAT tHD: DAT
¢ Recommended operating condition
Parameter Symbol Min Max Unit
Time the bus must be free before a new transmission can start. tBUF 1.3 — microsec
Hold time start condition. After this period, the first clock pulse is generated.| tHD: STA 0.6 — microsec
Low period of the clock.. tLOW 1.3 — microsec
Rise time of both SDA and SCL lines. tR _ 1000 n sec
Set-up time for stop condition. tSU: STO 0.6 — microsec
Set-up time data tSU: DAT 100 — n sec
High period of the clock. tHIGH 0.6 — microsec
Fall time of both SDA and SCL lines. tF 20 300 n sec
Hold time data for I>C ICs. tHD: DAT 0 0.9 microsec
SCL clock frequency. fSCL 0 400 kHz
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B Technical Data (continued)
4. Backup circuit operation

O Ch.2 output

L
T incase VB>3.1V

—>
- VB
149 e
m l LC2 ,I RGC2
N \i‘f/' \2) %
A

in case VB <3.1 V

BACKUP

[N}

Coin battery Regulator
detection for
SW1 coin battery

VB

Boost

DC-DC
control

Powered from coin battery

1) Coin battery detection circuit monitors pin 49 voltage.
When it becomes equal to or less than 2.2 V, it make switch 1 and boost DC-DC converter off.
(To prevent over-discharge of the backup battery.)

2) Output voltage of regulator can set freely between 2.7 V and 3.3 V when set VB: 3.6 V through adjustment of
feedback voltage of pin 47.

3) Boost DC-DC converter output is set 3.2 V internally.

4) Switching to ch.2 is exercised by the intra-judging circuit.

Publication data: November 2002 SDF00034AEB 20
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B Technical Data (continued)
5. Backup circuit charging flow

N v

DC-DC converter operate

v

MOSSW (between pin 50
and pin 51): On

VB>34V

RGC2: Low #
4
44—
¢ Coin battery
<22V?
N
N Y
Y
DC-DC converter stop
Charging circuit operate
—
N
Y
RGC2: High

v

Stop charging circuit

Publication data: November 2002 SDF00034AEB 21
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B Technical Data (continued)
6-1. Sequence chart (1)
¢ Power on sequence

] [}
] |
] |
] |
] 1
] |
_/ |
VB i i
] |
] |
] |
] |
] |
] |
S2 T i ov
| ! 1
| ! I
: About 1 ms : :
|
Ch.2 ! ! 32V
VDD E‘ ’:l/l/
PWR_EN ] I
i |
] |
] |
: : 1.3V
Ch.1 : :
] |
] |
] |
] |
] |
] |
i
BAT_FLT ! VDD
nRESET
Power on reset operation depend on about 2 V.
Ch.2 start up from this timing after 1 ms operation.
e Power off sequence
VB
ov
Ch.1 to Ch.5
Output off
BAT_FLT
nRESET
Low
Note) *: Power supply for input/output part is supplied from VDD, fall down same time as VDD.
Publication data: November 2002 SDF00034AEB 22
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B Technical Data (continued)

6-2. Sequence chart (2)

o All channel operating sequence

3525V

About 2.0 V

VB

(Internal reset:

Operating voltage
VB=28Vto58V

———————p——

12C initialize)

BAT FLT

nRESET

S2 : Low (On) fixed

<«

Ch.2 LDO output

/

Coin battery
charging circuit

Operate by Charging circuit
I2C command operating

Charging circuit
operating

I2C command can be receipted after VDDI rise up.

e p— Y — — ———— — [
Coin battery 30V : A%
voltage |

\oov ot | !
t t
DC-DC : DC-DC
(Backup DC-DC) operate | operate
i
]
]

Ch.2 output
(VDDI1)

S1 (PWE_EN)

Ch.loutput

.

Pulled up to VDD

S3/ S4 (High: On)

S

Ch.3/ Ch.4 output

Ch.5

i _____.<4<\

Operate by
12C command

Note) *: When power supply turns on, ch.2 output and charging circuit keep to off mode until battery voltage (VB) goes up to 3.525 V, even
though I2C command can be receipted after power on reset operation.
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B Technical Data (continued)
6-3. Sequence chart (3)
e Low battery detection sequence

VBAT
3.1V
CLK |.___- |.___- |.___- Internal OSC
— 500 kHz
BAT_FLT VBAT <3.4V: Low
nRESET VBAT <3.1 V: Low
Output on
Ch.1 P
Ch.2
Output off
Ch3 T
Output off
Ch.4 _\ Output off
ChS5 _\ Output off
Coin battery
voltage 30V
\ oy
Backup \/\/\ /\ /\
boost output [
Coin battery
charging circuit Output off

¢ BAT FLT output changes low to high when battery voltage becomes over 3.525 V.
e When RESET button is pressed, make RESET of PMIC pin output only low. Each power supply should be kept same.
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B Technical Data (continued)
6-4. Sequence chart (4)

e Ch.1 Sequence in case of switching ch.1 output voltage (Non real time mode)

DVM bit setting for serial data allows for judgment on which switching mode to be taken, CORE _I voltage or normal on/off.

DVM bit
o)

DAC data
(’C)

PWR_EN

Ch.1
DAC data

Ch.1
output voltage

WAKEUP
output

0
1010100
1000000
High
Low
1000000 1010100
13V
L1V
500 psec
—>

1) 500 usec waiting time is controlled using internal oscillator (500 kHz), and counter after PWR_EN changes high to low,

and wakeup changes low to high.
2) Internal resister hold final data.

If you want to operate in voltage switching mode and normal on/off setting, need to set DVM bit ‘0’ by sending 1C data.
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B Technical Data (continued)
6-5. Sequence chart (5)
o PMIC start up

START

Hard pin setting
take priority over
12C initial setting

N
Pin 62 = High 2 @ @
Initial 12C setting
take priority over v <
hard pin setting
H N
Y

Pin 54 = High 2

b4
Ch.2 start up @

v Y v

Wait for control signal
from CPU. Ch.1 start up Ch.2 start up Ch.3 start up Ch.4 start up
Hard pin setting table
Note) *: Ch.2 only turns on with initial setting, when I2C start up is prioritized.
Ch.5 is can be controlled only by I2C command. ( Initial setting: Off ) On Off
Ch.1 High Low
Ch.2 Low High
Ch.3 High Low
Ch.4 High Low
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B Technical Data (continued)
6-6. Sequence chart (6)
¢ nRESETOUT input

When VB becomes eqaul to or more than 3.4 V
nRESET: Low (Internal reset: High)

nRESET: Low output
(for 50msec)

'

nRESET: To return high nRESET: Each outputs keep current conditions only low output.

6-7. Sequence chart (7)
® GPO operation
Output setting change low to high

DATA
LT
Delay time
Equal to or less High
than 200 nsec
L
GPO

Delay in output setting of change low to high is same.
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B Technical Data (continued)

7-1. Voltage setting (1)

Vyer of each REG is set as listed below.

Vier
(reference value)

Ch.1 1.08 V
Ch.2, Ch.3, Ch.5 1.0V
Ch.4 1.07V

When changing output voltage, find a resistance ratio ensuring that feedback voltages become these values.

Example: Ch.3

)

O Ch30UT

AN32502A Rl
FB
R2
R1+R2
Ch.30UT = Vg X
R2
Note) *: This Vg (reference value) is value in case of design.
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B Technical Data (continued)
7-2. Voltage setting (2)
1) Ch.1 voltage setting from I?C
Ch.1 voltage setting is possible with 7-bit DAC.

Sub Address Ch.1 Vg
Py Ch.1 output voltage (reference value)
6CH 1.0V 083V
80H 1.1V 092V
A8H 1.3V 1.08 V

Refer to sheet No.17 for I°C serial setting list.
Refer to sheet No.25 for ch.1 voltage change procedure.

These values are based on the premise that feedback resistance values of ch.1 are identical with the ones described on the
block diagram.
When this resistance ratio differs, the above-listed setting values vary.

Note) *: This Vg (reference value) is value in case of design.

¢ Power dissipation of package HQFN064-P-0808
1) With no radiation board soldered, there are no other patterns than the ones to be connected from each pin to the pin lands
on the outer rim of PCB.
2) With radiation board soldered, another pattern of 4mm is added on the rear side of the IC.

Package itself B

Ry = 217.1°CIW \§
0.000 ! ;
0

25 50 75 100 125 150

PD - Ta
3.500
Mounted on standard
3.000 board(grass epoxy :
50mm x 50mm X 0.8
mm)
2.427 With radiation board
§ 2:500 soldering
<~ Ry = 41.2°C/W
a8 Mounted on standard
g 2000 N board (grass epoxy : |
~§ 50mm x 50mm X
& 0.8mm)
2 1.500 1.499 With no radifition -
© board soldering
% o R i) = 66.7°C/W
& 1.000 \
0.460 \\
0.500 N
~——

Ambient temperature T, (°C)
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B Package schematics (Unit: mm)
e HQFN064-P-0808

8.20£0.10

A\ 4

(8.00)

49

64

(8.00)
8.00 £ 0.10

(0.65)
(1.10)

Area of no resin flash

5] =
S| Nrreee—
: B 1 16
S|
v°
Y L Al
A A
£1[0.10 \Scating plane
0.60 = 0.10k (7.00) R
10 < (0.65)
l¢— @2.00) <
n (Depth 0.07) 16
Ry,
A o B L
— o
— u—
— —
— —
= - =
= (=
=4 =
— —
— —_
— —_
= S
I 49 5 i
% s
o 48 33
~ 0.40
LAuIB
N

- 0.16 £ 0.06 $
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B Application Notes
1. Overview
This IC is a power management IC developed for Intel PXA250/ 210 and features as follows:
e A single chip IC onto which to integrate ch.2 DC-DC converter, ch.3 LDO and an interface circuit for PXA250/210
® Charging circuit for backup battery, boost DC-DC converter and back-up MOS switch are built in.
@ Built-in ch.5 general-use output and 1 input/2 outputs analog switch are built in.
e A high efficient synchronous rectifier circuit is employed for DC-DC converter.
® Power supply for PXA250/ 210 core can be controlled by software (I2C interface).
(Intel Reference Number: 278530-001 Core voltage changing sequence described on the document is available.)
® Small-size high Pd leadless package adopted (HQFN-64)

2. Function overview

® Ch.1 (Step-down DC-DC converter for CPU core)
Output voltage range: 0.5 Vto 1.7 V to be set up with DAC (I>C)
Synchronous rectifier type
Maximum current : 600 mA
Operating frequency: 500 kHz

® Ch.4 (Step-down DC-DC converter)
Output voltage range: 1.8 Vto 3.3V
Synchronous rectifier type 100% duty operation guaranteed
Maximum current : 500 mA
Operating frequency: 500 kHz

e Ch.2, Ch.3, Ch.5 (LDO)
Output voltage range: 1.8 Vto 3.3V
Maximum current  : 500 mA

Note) *: Maximum current conforms to a test circuit condition described on the specification.

1) DC-DC converter for backup (Boost circuit)
Output voltage: 3.2 V
Output current: 2 mA (typical) 10 mA (maximum)
Built-in output switch MOS (Automatic on/off by main power supply)
Built-in charger circuit for backup battery is built in.

2) Input/ output-related items

Input  I°C interface Output nRESET
PWR_EN
TRIG BAT FLT
External reset input WAKEUP
PS General purpose output (Ch.5 I>C control)
Analog switch input Analog switch output
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B Application Notes (continued)
3. System block diagram
The block diagram for this IC is shown on figure 3 — 1.
¢ Output-stage MOSFETs for ch.1 to ch.5 are fit externally for its nature general purpose.
¢ Output current for each channel is a typical value for an evaluation board.
Therefore, select an external MOSFET to meet the conditions needed in the application.
¢ Output voltages for ch.2 to ch.5 are available in the range of 1.5 V and more with constant setting of external feedback circuit.

|’| Ch.1
7 bit 085V to 1.8V 05V to 1.7V

DAC Buck converter IJ 300 mA

@ Control
. Ch.2
N—/ Logic 30V
32V 200 mA
LDO
Protection
Li-IOn ircuit
circui
33V Ch.3
N LDO 32V 200 mA
Battery or AC adapter
32V Ch4
Buck 32V 500mA
. I
30V to58V converter
Ch.5
28V
28V 200 mA
LDO
Backup
Backup battery 32V 32V 2mA
charging circuit Boost
General
purpose Analogswitch
Coin battery outputs
Figure 3 -1

4. Output voltage setting
Output voltage of each channel is determined by the following equation.
Vger Is an internal reference voltage and differs from every each channel differs values. Refer to table 4 — 1.
Ch.1 reference voltage can be controlled by DAC. 1.08 V is an initial setting value (DAC data ‘1010100”).
A reference voltage can be set with 8.36 mV/ step in the range of 0.38 Vto 1.45 V.
Output voltage change is multiplied by (R1+R2)/R2. For example, when output is set to 1.3 V, the output is able to adjusted

by the step of about 10 mV.

(R1+R2)

Vo = Vg X
R2
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B Application Notes (continued)
4. Output voltage setting (continued)

® Vier
Table 4 — 1

Virer (V)
Ch.1 1.08

Ch.2, Ch.3, Ch.5 1.0
Ch4 1.07

VB

-

Vo

R1
AN32502A

R2

Figure 4 — 1
5. On/off control

® Ch.1 is controlled by the hard pin (Pin 54) only.
® Ch.2, ch.3 and ch.4 are controlled by both the hard pin and I>’C command.
PS pin (Pin 63) setting allows for which to prioritize.
High: I°C take priority over hard pin.
Low: Hard pin priority over I?C
e Ch.5 is controlled by I>C only.
Initial setting at time of applying supply voltage turns off.

Table 5 — 1
Pin control IC control

Ch.l O

Ch2 O O

Ch23 O O

Ch.4 O O

Chs O
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B Application Notes (continued)
6. Explanation of operation

e Ch.1 VBl
VB2
PWM bl !
0sC comparator ; E
CTL L
3 i OUTPUT
7bit 3 !
Output § “-—-p=2 !
DAC
VREFH VBI stage
195V
ﬁ R103 j
SSW Error K Buffer
RI101 | | 335K amplifier
R102 | | 640k
6

SGND

IN1

C12
R13

Figure 6 — 1

Ch.1 is a step-down DC-DC converter. Figure 6 — 1 shows an internal block configuration.

1) Output setting
Built-in a 7-bit DA converter, it allows you to set a reference voltage by the step of about 8.36 mV.
In comparison between this reference voltage and FBR1 pin input voltage, a feedback control functions.
Therefore, output voltage is determined by the following equation:

Vour= RI1+RI12 X Vi
R12

Vyer is 1.08 V of an initial setting. (DAC data ‘1010100°)
A voltage variable range is 0.38 V to 1.45 V, allowing for setting with 8.36 mV/ step (value in case of design).
Refer to figure 6 — 3 for linearity of DAC.
When high precision is required for output voltage, use a high precision resistor for R11 and R12, respectively.
R11 and R12 are influenced not by absolute precision, but by relative precision. Therefore, when using a resistor of £0.5%
precision resistor, output voltage varies for maximum +1%.

2) PWM comparison block
PWM comparator controls the on period of output pulse depending on input voltage.
Set output voltage to “High” and power on N-channel output MOS while triangular wave oscillation voltage is lower than
pin 36 (SS1) and pin 34 (error amplifier output) voltages.
Maximum duty is determined by maximum voltage of triangular oscillation and set voltage of pin 36 (SS1). This IC is set to
about 88%.
Insertion of a capacitor between pin 36 and GND allows for a soft start operation enabling a gradual elongation of on period
of output pulse and making overshoot and undershoot smaller at the time of startup. The constant at the soft start is
determined by internal R101 and an external capacitor of pin 36.
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B Application Notes (continued)
6. Explanation of operation (continued)
e Ch.1 (continued)
3) Output voltage
Output voltage from HO1 and LO1 is applied with a dead time of 80 nsec so that simultaneous on of Q11 and 12 may not
cause a through-current to flow. Refer to figure 2 for timing.

Off Off Off
Off
HO1 output on on On On
[}
! |
! On | On On
: |
| [}
' |
LO1 output : |
Off ! | Off Off Off
o N
: : [
>t Pt
! ! [
80 nlsec 80 nsec
td td
Figure 6 —2
4) Error amplifier
Error amplifier response characteristics are determined by the feedback C11 and R13 the built-in R103 between pin 34 and pin 35.
R13: 10 kQ
C11:0.01 uF

It is recommended to above
In actual pattern layout, it is recommended to make C11 and R13 lines as short as possible so as to reduce effect by noise.

5) On/off control
Ch.1 can be controlled only by pin 54.
Control by serial data is unavailable.

6) Power supply and GND
Power is supplied from pin 32 (VB2) only for the output drive stage and from pin 46 (VB1) for other parts. GND is connected
for pin 29 (PGND1) only for the output drive stage. Other parts are connected to the signal system GND of pin 6 (SGND).
Connect Q12 source, D11 anode, C13GND with thick wires as near to pin 29 as possible.

7) Peripheral parts
The characteristics of output capacitor C13 has an effect on output transient response characteristics.
It is recommended to use a high ESR capacitor like our SPCAP.
It is also recommended to select the constant of 10 uH for inductor L1 in the supply voltage range of this IC (2.8 V to 5.8 V)
considering efficiency degradation caused by size and DC resistance.
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B Application Notes (continued)
6. Explanation of operation (continued)
e Ch.1 (continued)
8) DAC linearity (Ch.1)

12.0

11.5

11.0
~ 105
Z/ e e e
= 0 O P
%D " N R 00 laal o lo-
= | * @
S 100 ﬂ‘ Vo M ;’ s
= . N | A I A
= 9.5
] I R Y O |
= i

) d
9.0
+
8.5
8.0
0 20d 40d 60d 80d 100d 120d 140d
Bit data
Measure conditions:  Output voltage: at 1.3 V setting
DAC data ‘1010100
Figure 6 — 3

9) Soft start timing chart

Supply voltage (VB)

CT internal oscillation output

1.3 V min,
...................... S5 pin voltage
I
(. . | (- dh | Output voltage
H (B [ [ [ [ |
06 i CV Ve VEVE VS
------------------- i ' Lo i o P [ |
| H 1 ol [ [ [ |
! H (I [ "o [ [ |
[ H [ T [ [ [ \
[ H [ T [ [ [ \
[ H [ T [ [ [ \
. H [ T [ [ [ \
R A
[ ! [ b [ P [ \
MOS gate voltage ‘ \ ‘ \ ‘ \ ‘ l ‘

Figure 6 — 4

Oscillation frequency of internal oscillation circuit is determined by the capacitor between pin 4 and GND and the resistor
between pin 5 and GND. Oscillation frequency is 500 kHz at capacitor 33 pF and resistor 33 k€ (estimated constant).
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B Application Notes (continued)
6. Explanation of operation (continued)
e Ch2 50) VBO

R201

Gate

Q22
64)—‘
\&

control ti] Y _ _ RGC2

|
| ' 21
Vigr j—4‘§_|<27) Q
|
|

R202

Figure 6 — 5

Ch.2 is a linear regulator. Figure 6 — 5 shows the ch.2 internal block configuration.
It runs a feedback control comparing the internal Vg with pin 25 voltage. Output voltage is determined by the following
equation.

R21+R22
Vout=——"——"X VREF

R22
Internal Vygg is set to 1.0 V.
Ch.2 is intended to be used in the memory circuit and is automatically switched to the backup power supply circuit when supply
voltage is lowered. (When VBI1 gets below 3.1 V, ch.2 off, Q22 off and the backup power supply circuit on.)
Q22 functions as a switch that would prevent current from reverse-flowing from output to source when switching to a backup
power supply circuit.
When power supply voltage (VB1) is equal to or less than 3.1 V, gate control signal becomes “High” and Q22 gate voltage
becomes equal to backup for supply voltage.
VBO (3.1 V to 3.3 V) and is switched off. Simultaneously, a backup power supply circuit is actuated to keep output voltage to the
constant level.
This switching response time is determined by Q22 gate capacitance and R201.
Output voltage is likely to drop at the switching time depending on the main power supply off conditions. In this case, connect a
resistor of 500 kQ between pins 24 and pin 50 so that R201 resistance can be kept small equivalently and response time is able to
kept short.

1) Rush current at power supply input
This regulator built-in a circuit limiting rush current at power supply input. Insertion of a capacitor between pin 11 (PR2)
and GND allows to control rush current to approx. 500 mA. (At supply voltage: 5.8 V, C22 =33 uF)

2) On/off control
This regulator is able to on/off control with a serial data and pin 55.
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B Application Notes (continued)
6. Explanation of operation (continued)
¢ Ch.2 (continued)

3) Power supply and GND

Power supply of this regulator is pin 28 (VB3) and GND is pin 26 (PGND2).
Vyer block is constituted by VB1 and SGND.

e Ch3
VB4
23
ST I G
Vier | 22)
aovy | | LC3
| A | [ £
| | 2 Ta | =
Ly | SRS
1 .
PGND3 &~
G) !
FBR3
20
PR3
; -
Figure 6 — 6

Ch.3 is a linear regulator circuit that is configured identically with ch.2 except for a backup switching circuit.
Figure 6 — 6 shows internal block configuration of ch.3.
Output voltage is determined by the following equation.

R31 + R32
Vout= ——— XV
R32

REF

Internal Vygpis 1.0 V.
External capacitor of pin 12 is intended to control rush current on power supply.

1) On/off control
This regulator is able to on/off control with serial data and pin 56.

2) Power source and GND
Power supply of this regulator is pin 23 (VB4) and GND is pin 21 (PGND3).
Vyer block is constituted by VB1 and SGND.
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B Application Notes (continued)
6. Explanation of operation (continued)

eCh4
VBI

!

0OSC
CTL
VREF
1.07V yREFH
1.95V i ]
SSWCJ
R401 | | 4k
R402 166K
( A ren\
13 15 14
3 3 Yz
wn 59 =
T T.
g 3
VO
R43
Figure 6 — 7

Ch.4 is a step-down DC-DC converter of synchronous rectifying type.
Figure 6 — 7 shows internal block configuration of ch.4.
Output voltage is determined by the following equation.

R41 +R42
Vout = ——————— X Vg
R42
Vger is 1.07 V initially.
When high precision is required for output voltage, use a high precision resistor for R41 and R42, respectively.
R41 and R42 are influenced not by absolute precision, but by relative precision. Therefore, when using a resistor of £0.5%
precision resistor, output voltage varies for maximum +1%.

1) PWM comparison block
PWM comparator controls the on period of output pulse depending on input voltage.
Set output voltage to “High” and power on N-channel output MOS while triangular wave oscillation voltage is lower than pin 13
(SS4) and pin 14 (error amplifier output) voltages.
This circuit is able to operation up to maximum duty of 100%.
Insertion of a capacitor between pin 13 and GND allows for a soft start operation of gradually widening on period of output
pulse at startup time so that overshoot and undershoot at startup time.
The constant at the time of soft start is determined by the internal R401 and the external capacitor of pin 13.
C41 and R44 are the additional components to improve transient response characteristics coming up when load current is
suddenly changed.
On the condition of this test board, the control output voltage on sudden load change of 0 mA to 500 mA
(changing time 10 psec)
Can be controlled approximately to 90 mV.
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B Application Notes (continued)
6. Explanation of operation (continued)
¢ Ch.4 (continued)
2) Output voltage
Output voltage from HC4 and LC4 is applied with a dead time of 80 nsec so that simultaneous on of Q41 and 42 may not
cause a through-current to flow. Refer to figure 6 — 8 for timing.

Off Off Off
Off
HC4 output
oupe On On On On
H 1
! |
: On 1 On On
H 1
! |
! |
! |
LC4 output : |
off | | Off Off Off

[ 1
: | o
b i

> [ <
> 0 < i

[

L [

80 nsec 80 nsec

td td
Figure 6 — 8

3) On/off control
Ch.4 is able to on/off control by pin 57 and serial data.

4) Power supply voltage and GND
Power is supplied from pin 19 (VBS5) only for the output drive stage and from pin 46 (VB1) for other parts.
GND is connected from pin 16 (PGND4) only for output drive stage. Other parts are connected to the signal system GND of
pin 6 (SGND). Q41 source, D41 anode and C42GND side should be connected with a fat wire as near to pin 16 as possible.

5) Peripheral parts
The characteristics of output capacitor C42 has an effect on output transient response characteristics.
It is recommended to use a high ESR capacitor like our SPCAP.
It is also recommended to select the constant of 10 uH for inductor L4 in the supply voltage range of this IC (2.8 V to 5.8 V)
considering efficiency degradation caused by size and DC resistance.
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B Application Notes (continued)
6. Explanation of operation (continued)
e Chs5

Figure 6 - 9

Ch.5 is a linear regulator circuit that is configured identically with ch.2 except for a backup switching circuit.
Figure 6 — 9 shows an internal block configuration of ch.5.
Output voltage is determined by the following equation.

R51 +R52
Vout= ———————— X Vpyr
R52

Internal Vygpis 1.0 V.
External capacitor C53 of pin 39 is intended to control rush current on power supply.

1) On/off control
This regulator is capable of on/off control only with serial data.
Initial setting turns off at IC startup.

2) Supply voltage and GND
Power supply of this regulator is pin 46 (VB1) and GND is pin 6 (SGND).
Vrer block constituted VB1 and SGND.
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B Application Notes (continued)
7. Backup charging current

VRer
REGOUT
+  Backup
' battery
CTL —

\

Figure 7 -1

Figure 7 — 1 shows the configuration of a backup battery charging circuit.
The circuit configuration is identical with the general linear regulator and continues to supply charging current until a backup
battery voltage reaches the voltage value shown by the following equation that is a balancing condition of regulator circuit.
Backup voltage = _ ROI+R6Z X Vggr
R61
Internal Vpgpis 1.0 V.
For a lithium ion coin battery, the above voltage is set to 3.0 V.
Determine R63 value according to the battery used, so as not to exceed maximum charging current specified.
This circuit is automatically switched off if the main battery voltage (Pin 46, VB1) becomes equal to or less than 3.1 V. Then, a
backup boost circuit starts operating.
This circuit is able to setting on/off with serial data.
Initial setting turns off at startup.
Power supply for this circuit is supplied from pin 46 (VB1).
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B Application Notes (continued)

8. Backup boost converter

1

2)

S| ' * 69 » () BACKUP
Virer [ l
3
- On - {52
7 SETQ[
+ Q 0OsC [ I
— 100 kH:
Kl ( ? ot | P T‘ :jl__‘
Off I
- 5(51
+
@ CTL {>O—LL I
MOS 50>—> to Ch.2
switch {
SGND
()

T FBR2

Ch.2 feedback pin
Figure 8 — 1

A backup boost circuit is boost circuit of burst mode operation.

Figure 8 — 1 shows internal block configuration.

When the main battery voltage becomes equal to or less than 3.1 V, this circuit starts operating.

Simultaneously, the internal MOS switch between pin 50 and pin 51 becomes on and this boost circuit output is supplied to the
load circuit (memory circuit) on behalf of ch.2 regulator.

The internal oscillation circuit starts operating when pin 50 output voltage becomes below a low side detection threshold of
equal to or less than 3.1 V and it stops operation when pin 50 output voltage becomes above a high side detection threshold of
equal to or more than 3.3 V.

If a load current is constant, the output voltage goes down linearly. And when it reaches the above-stated low side detection
voltage, the oscillating circuit operates again and starts charging an output capacitor. It stops operation when output voltage is
equal to or less than 3.3 V. Then halting operation when output voltage reaches 3.3 V.

An output wave form of this circuit becomes a triangular wave variable between the thresholds of 3.1 Vand 3.3 V.

For actual wave form, refer to figure 8 — 2 and figure 8 — 3.

Low and high side detection circuits are able to detect voltage by comparing pin 25 voltage with internal reference voltage.
Since pin 25 is a feedback pin for ch.2, its judging level varies according to ch.2 output voltage setting. The above-mentioned
thresholds of 3.1 V and 3.3 V are based on output setting to 3.2 V.

This circuit automatically becomes off when a backup battery voltage is equal to or less than 2.2 V, so as to prevent a backup
battery from being over-discharged.

On/off control
The circuit automatically operates when its main supply voltage (VB) is equal to or less than 3.1 V and its backup battery output
voltage is equal to or more than 2.2 V.

Power supply and GND
All circuit blocks are supplied from pin 49 (backup) and pin 6 is for GND.
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8. Backup boost converter (continued)

¢ Backup boost converter output waveform

Change timing

Stopped A 2002 /07 /07 125411
CH1=2V CHz=1V CH3ESV CH4=5V  : 10ms/div
DC 10:1 DC 10:1 DC 10:1 (10ms /div)
32v 4 N T T T T ISR ToKS
Ch.2 output
Pin 24
voltage /
o Summmy (SR TIPS TIE APTPT R S PTITS TIPS APPSR
nRESET
2r Uut}}lj}l
[ §
N
ix .
- -
Pin 52 B B
voltage “:
& ...............................
=Filter= =0ffsgg= =Record Length= =Trigger=
Smoothing : ON  CH1 : .00V Main : 10K Made : SINGLE
BW : 20MHz CH2 : .00V Zoom : 10K Type . EDGE CH1 §}
CH3 : .00V Delay 0.0ns
CH4 : .00V Hold Off : MINIMUM
Figure 8 -2

Pin 52 output

voltage waveform

Pin 52 output

Switching at 100 kHz in the burst area.

00z 06,16 17:43:4¢ [f

gk Normal

Stopped T 48

ZOMS/3  S0UsAiv CURSOR

R ; i :
R : v« Nmn: Tk +> :
L N ur

LML RR R

Type

T
|
| Vertical
|

Trace

CH1

& Cursori
-4 .914div
@ Cursorz
3.992d iv |

33V

current waveform | W X1:  =7eens: G o0 Cursar .Jump
= y X2 1 399.60us
. :400.30us Cursori to 21
50, o0us 51N | 2.498126KHz : 50, o0us
CHZ 10:1 CH3 16:1 Edge CHZ §
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AN32502A Panasonic

B Application Notes (continued)
9. General purpose (GPOO to GP05)

Change VBI to VDDI1 J

Internal _> Level

logic shift

Pin 40 to pin 44

PO to P4

1 ¢

This IC is equipped with 5-system general purpose output pins.

Figure 9 — 1 shows circuit configuration. The output is CMOS mode.

Initial setting at startup is low for every outputs and high/ low settings are carried out by I>C control.

DC characteristics of output MOSFET become Aoutput voltage 0.3 V at 1 mA.

It is able to applied for on/off switch of external circuits or for driving LED. But care should be taken to voltage loss by the
above-mentioned DC resistance of output MOSFET for actual application.

LGND

Figure 9 — 1

1) Power supply and GND
Power supply voltage of this regulator is pin 60 (VDD1) and GND is for pin 3 (LGND).
Internal logic block preceding level shift is VB1 and SGND.

10. Analog switch (VO1, VO2)

> Control
2’ logic
O —@
f
DC voltage regulator DCoutput I pC output 2
input

Figure 10 -1

This IC built-in an analog switch of 1 input 2 outputs. This is pin 9 for input and pin 8 and pin 10 for outputs. Figure 1 shows
circuit configuration. The MOS size between pin 8 and pin 9 is same as the one between pin 9 and pin 10.

P-channel MOSFET is connected between pin 8 and pin 9 and between pin 9 and pin 10. It is used as switch by logic control of
gate. Suppose you have to supply the same stabilized supply voltage to both A and B circuit blocks. You can use this analog
switch to halt B block to save the power while A block is operating.

Initial setting at power on turns off for both and on/off setting is able to done by I>C control.

DC resistance of switching MOS is about 1 Q. Care should be taken to this influence for current and load fluctuation.
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