@ Control Document Doc. No:

MPX

Debug Guide
Rev. 1.0

Rev: 1.0 2/39




Control Document Doc. No:

Applicable Range

P7T series produces

1. Purpose:

This document description of the complete circuit and describe the repair flow
chart of component level.

2. MPx Block Diagram:
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3. Repair Flow Chart

3-1. Speaker Circuit
3-1-1. Speaker circuit description

DC_PWR
L22
NN Y L
TD0N_HK1608R10J
c236 £234 C235
27P aTU—— 47U
& 3 |
L3 e

o O GNDA GHDA

(] (=}

= 5
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Description

a. N_SPK_SD :S/W enable U37(GPIO) and control U36(AMP) on/off.

b. SPKN,SPKP:Front U2(Syrne) and control Audio output signal to speaker
OP.

Application
a: CPU enable U37(GPIO) and Syrne send signal to U36 (to amplify) then
output signal to pass through L/C (filter) at the same time.

3-1-2. Speaker function failure analysis Flow Chart
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START

O no 2.85V into U37.

N.SPK_SD no output s

404 and C405 no output voice

signal.

interface iswrong

Speaker impedance no 71Q0 .

PK_SD signal no enabte
N,SPKP no input /output

B. 12C_SDA and SCK signal no
into U37.

LCM/B and M/B is well.

12C_SDA(RS) and SCK(R7)

Detail board level
diagnosis

3-2. Vibrator Circuit

YES

YES

YES

Speaker defect

U36 (AP ) defect

U37 ( GPI1O) defect

Hinge FPC defect

U2 ( Syren ) defect

U1 ( CPU ) defect

Rev: 1.0
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3-2-1. Vibrator circuit description

D34
DC_PWR CHE01H-40
T
038

IN IN

IN ouT

IN ON/N_OFF | P2

IN GND —43_ 1

AATAZ803 — R274
10K C233=
33p

VIBRATOR EN[ >
Vibrator — ==

Description

Vibrator EN: S/W enable U38(switch) on/off.

Application

CPU control signal to U37(GPIO) then enable U38 to control Vibrator on/off.

3-2-2. Vibrator function failure analysis Flow Chart

3-3. Receiver Circuit

START

B. Vibrator_EN no enable

A DC_POWER no 3.8V ints

u3s8

B-12C_SDA and SCK signal ho
into U37.

LCM/B and M/B is well.

Detail board level
diagnosis

U38 (Switch) defect

U37 (GPIO) defect

Hinge FPC defect

Rev: 1.0
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3-3-1. Receiver circuit description

L20 100N

EARN Y
EARP AAA
L

21 100N

crr C178
27P 27P

N/
GNDSNDA

Description
EARN,EARP : come from U2(Syrne) and control output voice signal.

Application
U2 control voice signal to pass through L/C (filter) to receiver.

3-4. Camera Flashlight Circuit
3-4-1. Camera Flashlight circuit description

Description

CAM_LIGHT_EN :S/W enable U37(GPIO) Flachiight

to control Q1 on/off. :
Application With condens=z b B I s Eie:f}'ii.]ét.:ond:
CPU send signal to U37(GPIO) then enable HEE o T (W
Q1 to control Flashlight on/off. tr0s | sens " gkore é;?

3-4-2. Camera Flashlight function failure analysis Flow Chart

Rev: 1.0 7139
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START

A'DC_PWR no 3.8V into D3
B.CAM_Light_EN noturn on
D37.

YES | D37 (Flashlight)
defect

AVIOn0 285V into U3%

312C_SDA and SCK signal
into U37.

.CA

U37 (GPIO) defect

YES

LCM/B and M/B is well. Hinge FPC defect

12C_SDA(R6) and SCK(R7)

interface is wrong U1 (CPU) defect

Detail board level
diagnosis

Rev: 1.0 8/39
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3-5. Camera Circuit
3-5-1. Camera circuit description
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Description
a: CAM_PDWN : S/W enable control camera module on/off.

b: CAM_VS,CAM_HS : control vertical and level synchronization-signal.
c: 12C_SDA,I2C_SCK : Camera control interface.

d: CAM_DATA : send camera DATA to pass through U49,U50(filter) then into
CPU.

Application
CPU control signal to U37(GPIO) then enable Camera Module on/off.

Rev: 1.0 9/39
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3-5-2. Camera function failure analysis Flow Chart

START

voltage.
B.No 12C_SDA and 12C_SC

interface. Camera module defect

AVIOn0 285V into U3%

3-12C_SDA and SCK signalno
into U37.

.CA

U37 (GPIO) defect

YES

LCM/B and M/B is well. Hinge FPC defect

12C_SDA(R6) and SCK(R7)
interface is wrong

U1l ( CPU ) defect

Detail board level
diagnosis
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3-6. Microphone Circuit

3-6-1. Microphone circuit description
—————<_MICEIAS (5]

C)“’ Internal MIC
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u
@ @ @
"_l R386
@
a4 | 347 1 alipaz

@ @ R252
47K

GM.DAZ GHDAZ  GHDAZ
15
0.47U

Description
a:MICBIAS : Syren output a bias to MIC and control on/oft.
b:MICIP : Output voice-singal to Syren.

Application

Syren enable MIC then output voice-signal to pass through L/C (filter) into
Syren.

3-6-2. Microphone function failure analysis Flow Chart

START

A-MICBIAS no input bia
MIC.
B. MICIP no output voice signa
to Syren.

YES
MIC module Defect

ASyren no output bias to MIS
B. MICIP no output voice signal
to Syren.

U2 ( Syren) defect

Detail board level
diagnosis
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3-7. SD slot Circuit

3-7-1. SD slot circuit description

Description

a:N_SD PWR EN:
On/Off SD card power
b: SDMC_DATO0-DATS3 :

Between CPU and SD card data

3-7-2. SD slot function failure analysis Flow Chart

A
N_SD_PWR_EN no outpu

-N_SD_PWR_EN no outpu

5 N_SC_PWR_EN

4 SOMC_CLK

£ ECAAC_CMD

4 SDMC_DATO

DAT1
4 =i DAT2
4 SDMC_DAT3
4 SDMC_WP
4 SDMC_CD

START

Q18 and SDMCC
2.8

Doc. No:
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47

s

CALRCIERCOERCRERCIA

37 B39 QB3P 23R

YES

signal To turn'on Q18.
D-slot data address is wrong:

signal.

B.SDMC_CLK no output signak:

Detail board level
diagnodis

A\ 4

SD slot defect

U1 (CPU) defect

SCDA1ADI0D

Rev: 1.0
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3-8. IrDA Circuit
3-8-1. IrDA circuit description

oC PWR

Doc. No:

vo TP167 , TP168 o
TP161 , TP162 L
. For RF Calibration

Description I e S :;AJ; - e
a: SD_IRDA :S/W enable ¥ | carmeD Aroce vt | & o

U3 on/off. Tz Ik PP
b: MPU_TX IR :TX Path. - - vege o -4 L e as
c: MPU_RX IR :RX Path. e ST ot
Application =

CPU turn on U3 and MPU_TX_ IR send 115.2khz pulse -signal to search ,if get

signal MPU_RX_IR feedback 115.2khz pulse-signal into CPU.

3-8-2. IrDA function failure analysis Flow Chart

START

A.no D€ PWR and VIO

B.SD_| IRDA no turn on U3.
MPU_TX __IR no output signat:
PU_RX_IR no inputsignal.

A-SD_IRDA no output signal:
B. MPU_TX_IR no output signal.
~MPU_RX_IR no input signak

Detail board level
diagnosis

3-9. USB Circuit

Rev: 1.0 13/39
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3-9-1. USB circuit description

voge A - Henee.,
R —— ahe
x—;—%ﬁﬁ%ﬁv
R | - p— i Sen:
I iz T Dy A
0 j 12287 | o 1 B
i St PO o
Description - T TTTTTIT "i
A: USB_DETECT : Inform CPU work. B: USB_PU_EN :S/W enable on/o
C: USB_D+,USBD- : Transfer DATA
Application
USB_DEFECT inform CPU then CPU enable turn on USB.
3-9-2. USB function failure analysis Flow Chart
START
A 5|gnaIDETECT no outp YES
8. USB_D+and USB_D- o JP15 defect
Ul ( CPU) defect
Detail board level
diagnosis
3-10. SIM slot Circuit B
—_— P 7" SIM slot
Rev: 1.0 Dc.%?lf st For some SIM fai
2 =t =
-1 - h; Z
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3-10-1. SIM slot circuit description

Description

A:SIM_RST :RESET
B:SIM_CLK : CLCK
C:SIM_IO : SIM DATA I/O
D:SIM_CD : Detect SIM Card

plug in
Application

SIM Card plug in — "SIM_CD” assert —notice CPU —system warm boot
—CLK, data transfer — SIM function start work

3-10-2. SIM slot function failure analysis Flow Chart

START

A-no V_SIMand VIO voltag
B.no SIM_CLK and SIM_
CD output signal.

and YES SIM slot defect

A. SIM_CLK no output signal.

B. SIM_10 no output signal. U2 (Syren) defect

Detail board level
diagnosis

3-11. Phonejack Circuit

Rev: 1.0 15/39
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3-11-1. Phonejack circuit description

4 Ringe
PhoneJack

pescripuorn

A. HS _PLUGIN : Detect Phonejack

B. Audiosw_sw : SW enable

C. HSOL , HSOR : voice signal output

Application
HS_ PLUGIN to U55(GPIO) -> output AUDIOSW_EN. U55 12C inform CPU ->
Syren output signal (HSOR,HSOL).

3-11-2. Phonejack function failure analysis Flow Chart

Rev: 1.0 16 /39
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START

A12C_SDA,12C_SC
output signal. YES US5 defect
B. AUDIOSW_EN no outpu etec
signal.
YES
U71 no output voice signal U71 defect
HSOL,HSOR no output voice
signal P U2 (Syren ) defect
12C_SDA,12C_SCK signal no
— into CPU U1 ( CPU ) defect
Detail board level
diagnosis
3-12. WLAN Circuit
Rev: 1.0 i o
WLAN Module T
& N_WLAN_EN . < nFDATAD.T] 4.3
SI13050L —— I”—L J
z_:":‘ : < |M_FCS1 4
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3-12-1. WLAN circuit description

Description

A: CLK32K : CLCK
B: N WLAN_EN : SW enable
C: N_FCS1: chip select

3-12-2. WL AN function failure analysis Flow Chart

START

“WLAN_IRQ and BT_RF _SE
output no signal.
B-.ANTENNA no output signal

B-FDATA]O....7] data no signa
.N_FRST no output signal.
~N_WLAN_EN no signal.
K32K no output signat-

Detail board level
diagnosis

3-13. Bluetooth Circuit
3-13-1. Bluetooth circuit description

Rev: 1.0

18 /39
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¥ Description
A:CLK32K : CLCK  B: RRF_CLK: CLCK
- C:MPU_RX,MPU_TX : turn on/off bluetooth.

U
SHO1ZR

4,10 CLIGZ D_I

usTA
4 NBTRST > K3 { prsT JTAG_TMS ISLAND_TMS
il SLOW_CLOGKN 12 ] -
SllE SLOW_CLK_IN JTAG_TCK ISLAND_TCK
56 RF_CLK[ > G318 | 1008 FAST CLOCK N G2 | }TaLF FAST_CLICN nu: ol SLAND_TD!
5| L G4 xTALM SLAND_TDO
= 0 mac s ISLAND_FBSCAN
48 MPU_RX1 A0 1y e
48 MPUTTXY B RCHE! gy e
48 MPURTS! 23| ors iy
— — 8 ML £i0 ﬂsfgglumr
& WAKEUP_REQ l‘a O_DHOST_WAKEUP_REQ
[t 45 TCRCEN O_UENT_GLK_REQ
0 iscL
10 BT_PA_ON_OR, g ra e
W, T g g,;
Ll | L9 1 |0 78T WAKE_URIRG_D o
g g yeucaLo T e o] m— S s
L 5 MRUMCSCRXD El g our - 1 30 GND GND —3—_|
- £ MPU_MCSI_FEYNC G Al FsNe T oeeu =
10 BT_PRI_DATA: _ — =
T < EL{ ana 10O OUT ANATESTY |21 = SN = UFL-RSMIT(10)
: \ LDO ¢
- 0sC_Log_out ANATESTZ
[ L3 | 7 (5o gut ANATESTS e TR
B3 | pE oo ouT ANATESTS
e - ANT1

B5_L00 oUT
0321 4 ee_tea_out :r‘\_nmuumms - 4 R () 1
U RFIO_LOO_OUT RFIOR —“—‘BW Balance IUPUT R FEEDER

— F‘*L RFDIG_L0D_0UT RFIOM —‘-\—| s Do .

= - - 21 g an 22
- = = Tt i caat czx2 s
by E1u B BRFE10T i HKIOOSIMIS  paF71BO0t-T j 12p 0P -

= = = = o

3-13-2. Bluetooth function failure analysis Flow Chart j“‘

START

A.MPU_RX1n output signal.

B.MPU _C
D. MCSI RXD no output signal. U57 defect
~BT_PA_ON_OR_RX no
N B%zgsnTOSignal !
B.N_ no signal
.RF_CLK no signal U1 (CPU) defect

Detail board level
diagnosis

3-14. RF Circuit «

Rev: 1.0
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3-14-1. RF circuit description
A. Introduction

TI chipset = HERCRxx + TWL3014 / TWL3016 + TRF6151

TI DBB solution TI ABB solution TI RF solution
HERC-Rxx TWL3014 / TWL3016 TRE6151

XTAL
AFC
RTC urLD SLICER Back up || JTAG Vollage -
regulaton spulstors
2 KHz DSP - "
e ralor zErl

QLUARTZ MESI

3d0
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("

Mand | I Flash V|soram

256m 0| 128m
g Flash _Byt:u._l Bytes o= Island
Rita DA Single-chip
GSM RF 32K Hz Bluetooth
OnfOff Syren I
Headset @— Analog
Internal Basaband \Wireless
Speaker m_ DBB Application
APC, AFC Subsystem Subsystem 3.Color
Earphone D]_ VoicelAudio | Flashing LED
Codec
LDOs
OMAP730 ,
) Reset
Battery .

Voltage
Regulators) i o it
MPL, SDRAM v 88 mtars Keypad

CMOS

LCD sD Sensor
Display
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C. External crystal (AFC circuit loop)

J2
RITA

Ul

CLKI3M

Doc. No:

RECLK

XTAL U10

AFC Y1 26HE R c1
R 100F
N15?1912Ei 1 b ME3 17632 H_ RITA
J_ H 3T C3 - J_L‘A
fu §w1 5P Iup
FER1A 2 NAOO02004 . RER2& 2
1Ia<'% 1K%
(ot 470p
REAR 4 N4D02046 PR 4
F12 = 1 |
BOLOM |47 1 aN &
BOLQP 55 QP &
. EDLI N B
Rev: BOLIP =11 1 P &
[e31] TG 7/ J090g Fid 6 MAOOCIET - fils! [} |
BULGM 757 MN1287 705 1K% 1K)'#‘r
BULGP oy MN1267708 5 470p
BULIM (5o M1Ze7711 | RELD 8 nN4002122 FEgh 8
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E] LeCroy
-1 m=
o_5@0 W

— -
"ol VW WY .
-1 m= .

Fl Lom= N A T AT L oY L N T, SR
=+ o

123 sweeps: awverage 1o high sigma

periodi3 ) 5.114 ps= B_219 492 B7TE 45 242

width (32 162 _ 196 ps O_BpERg 825 8545 323 445

riseC3 2 i 56. 150 ps=s Q. 271 422 228 112._6564

Fallo3o 152 343 ps 3 _ 967 B43_ 468 135 _ <464

1 ms delayi3 2 i 22T.3329 ps —99 925 S22 . 108 202 _5B9

1
2
§5mu Dc & r T 0OC @.87 W

E. Transmitter path

ANT
1. Function block

1Q

DBB ABB Trandceiver PA
FEM
' > (Synthesizer) >

Speech Data

2. System view

SYREN (1/Q) :> RITA (RF)--: PA -A-> FEM >v RF connector --> Ant(Radio)

#f . " .:: = O
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LeCroy ES
: ﬁ

126 sweeps: average Tow high =igma
pericdi3 ) N IE.BET ps T.525 181. 750 26183
width (32  nn 91 _ 33535 ps=s [A_599 YBES B34 225 3849
risec(3) 2882 ps B.as 1265._5EZ +_BTE
Falli3? nn 9. 467 ps [ 2Ea6 B2 THE 14 _ 465
delagyc3r I 2145 p=s —-O0.0284 11.73s 1. @a7

F. Receive path
1. Function block

ANT

Doc. No:
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FEM Transceiver ABB

DBB
—> (Synthesizer)_> —>

Speech Data
2. System view

Ant(Radio) --> RF connector --> FEMg-> RITA (1/Q) ;> SYREN

3-14-2. Transmitter failure analysis Flow Chart

1. Signal Tracking.
-> Must make sure B.B is OK first ,like all clock , power are OK.

T

LeCroy % W LeCroy +
—+ Ll +H B = e + | +

L ‘
pkpk (42 1.38 W Fregt4) n  405.66 Hz x
sdewid] 458my  periodi4) NN 2.63736 ms m
rms 4] B2OmY  width(42 NN 514.49 ps ¥
cmean(4) O Z226mY  risel(d) nn B.45 ps
cedew(d) 444mid Falll 3 nn B.37 ps 134 sweeps: awerage low high sigma
crmsi4) LT 498md  rZE-Z0¥(4 100 B.31 ps period(2) nn 2.24899 ms 1.65222 2.96316 B.49151
topc4: 1.14 W FEB-20¥(4 100 B_25 ps width(2) nn 1.13582 ms 0.00200 1.58792 0.34949
hase(4d) B.B1 % ower+(d) q_44 rise(2) nn 0.BEEE9Z ms O.QEE13 1.65264 B.E9T7E4
ampld) 1.14 % owar—(41 11.53 % Fallc2) L 0. 145926 ms 0.13902 1_.436@81 0.07749
mean (4 D45 seamn (4 _BE4.234 ps delay(2) B.19383 ms-0_ 48324 1 _ 67476 O_44252
minirmumisd ) —E.13 W mamxid) -1.413808 ms
mazimumidg ) 1.25 % delayl4) -1.6637E ms
areald] 4_9E28Z2 mis cycles(4) T
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2. TX Control Signal
Band select pin2 (U9): switch PA works in which band from U1.
Tx enable pin3 (U9): enable PA works in burst mode from U1.

Tx switch on pin7, 8, 9 (U15): enable PA tx power through FEM to RF

Doc. No:

connector.
Swi t ch] TX850/ 900 [TX1800/ 1900 RX850
CTRL1 2.8V oV oV
CTRL?2 oV 2.8V oV
CTRL3 oV oV 2.8V
Al | OV for RX900/ RX1800/ RX1900

Vramp pin 6 (U9): ramp signal from UZ2.

3
1 oms
.56 W

LeCroy

switch on ,then Vramp on

3-15. Charging & Power circuit description
Power System Block Diagram

AC ADAPTER
DC_IN (5V)

-

CHARGER
PU31 BQ24020 600mA

OoVvP

PU31 S8241 VBAT>4.3V
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\

< MAIN BATTERY
Standard 980mAH

POWER SWITCH
Main Battery >3.3V

Vcore Buck Circuit
PU1 TPS62200
1.15V 300mA
Hiah Active

VSDRAM Circuit

PU7 TPS62000 V3P3<3.3V
Max 500mA .

High Active

VIO Circuit
PU32 TPS62000
Max 500mA
High Active

LCD_FL_EN

LCD_VDDVEE_EN

LCD_5V_EN

Rev: 1.0 27 /39




AC Adapter DC_IN
Vh+1.4V / BV

@ Control Document

Charger
BQ24020
4 2VIMA

Doc. No:

VBAT

Main Battery
O80mAH

Use
SW/E00mMA

> OMAP7T33 , SIM Slot

V_CORE V_CORE

TPS62200 _’I OMAPT33

154V ~1.59V/300mA

vV _1P8 v P8
TPS62000 > OMAPT33 , WLAN
1.BV/S00mA
— P L.CM Board
VIO VIO

’. WLAN |, Bluetooth ., Logic Gates

TPS62000
NandFlash . Extended GPIO ., OP

2EV/AS00mA

LCM Board

Keypad Board

Transceiver , IrDA

vy

PA

Rev: 1.0 28 /39
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3-15-1. V_CORE power 1.5VDC
DC_PWR V_CORE
o)
PU1 PL1 10u
LIVIN py., OUT o—— Y
6,91 REGEN [__> S1EN o FB [ 110K
GND PR7 > ——=PC1
TPSE2200DBVR |, booP
Y
= PC3 =
22U PR12 100U_B2_6.3VM_R45
PC6
51Ky ——
T470p
N4
GNDB
MIN TYPICAL|MAX
PR7 108900, 110000{ 111100|ohm
PR12 50589 51100 51611{ohm
VFB 0.485 0.5 0.515\Vv
VCORE 1.508357| 1.576321| 1.646007V
3-15-1. VSDRAM power 1.8V
DC_PWR 1.8V V_1P8
500mA
PM8
U7 :’(ij *ZMM_O
TN L2
|_6 ILIM PG (X PR141 J— PC69
Tlene  rol2 301K T 9P
58 REGEN [_> 8 I EN e |2 _L_ Pets
L L 3 1 aeND PonD MO L PR142 100U_B2_6.3VM_R45
f&MT TPse2ooo_MsaP1o—|7 TR

Rev: 1.0
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MIN TYPICAL [MAX

PR141 297990 301000{ 304010j0hm
PR142 99000/ 100000, 101000johm
PUS.FB 0.4365 0.45 0.468|V

V_3P3 1.724348 1.8045| 1.905138|V

3-15-2. VIO power 1.8VDC

bc PWR 2 - 8V/2 .85V vIo
PU32 PL3 10u
N L FE—rr 4 y
6
PCGSI ILIM PG [ PR1 PC64
(LU I & VP I 330K 33P
PRI 0 . 8 5 | pces
5,8 REGEN EN FB —
PR133 3 10 PC67 PR134 100U B2 6.3VM R45
100K ' AGND PGND ——0.1U 62K il -
TPS62000_MSQP10

MIN TYPICAL [MAX

PR131 328680 332000[ 335320/0hm
PR134 61380 62000 62620|ohm
PU8.FB 0.4365 0.45 0.468|V

V_3P3 2.727602| 2.859677| 3.024692|V
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3-15-3. Charger circuit power
Charger Circuit
Pre-charger mode <100mA(Batt<2.5V)

DC_PWR

ISET2 : H: 500mA

PR102 H: Fail
5.8 N_EMU1_HDQ < >— .
VBAT<4.3V L - 100mA EMU] 100€ L
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® FEATURES

Charges and Powers Systems from Either AC Adapter or USB With Autonomous
Power-Source Selection
* Integrated USB Control With Selectable 100 mA and 500 mA Charge Rates
* |deal for Low-Dropout Charger Designs for Single-Cell Li-lon or Li-Pol Packs in Space
Limited Portable Applications
* Integrated Power FET and Current Sensor for Up to 1-A Charge Applications From AC
Adapter
* Pre-charge Conditioning With Safety Timer
* Power Good (AC Adapter Present) Status Output
* Optional Battery Temperature Monitoring Before and During Charge
* Automatic Sleep Mode for Low-Power Consumption

* Criteria For Main PCB Power
e | (out) =600mA
e | (usb)=500mA/100mA

The bqTINY-II offers on-chip current regulation with programmable set point. The resistor
connected between the ISET1 and VSS, RSET, determines the AC charge rate. The V(SET)
and K(SET) parameters are specified in the specifications table.

Visen * Kisem)

lopoun = Rery
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During a charge cycle if the battery voltage is below the V (LOWV) threshold, the bqTINY-II
applies a pre-charge current, lo (PRECHG), to the battery. This feature revives deeply
discharged cells. The resistor connected between the ISET1 and Vss; RSET, determines the
pre-charge rate. The V (PRECHG) and K (SET) parameters are specified in the specifications
table. Note that this applies to both AC and USB charging.

ViprecaH) ¥ Kiser

[ =
0 (PRECHG) Rapy

MIN MAX
MIC2548 184 230 276
(MAX)1A
SET
RES(OHM)(+/-0.5%) 278.6 280 281.4
SET CURRENT(A) 0.653873(0.821429 0.990668
SET
RES(OHM)(+/-0.5%) 2198.95 2210 2221.05
K(SET) 307 322 337
V(SET) 2.463 25 2.538
I(out) 0.340443|0.364253 0.388961mA
<400mA
SET
RES(OHM)(+/-0.5%) 3303.4 3320 3336.6
RSET 1320.165|1326.799 1333.433
K(SET) 307 322 337
V(SET) 2.463 2.5 2.538
I(out) 0.567063|0.606723 0.647878 mA
<653.87TmA
Follow mic2548 current
limit
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3-15-4. LCD_5V 5VDC
5V
60mA
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® FEATURES

_ Wide Input Range: 1.8V to 5.5V

__ Automatic Step-Up/Step-Down Operation

_ Low Input Current Ripple

_ Low Output Voltage Ripple

_ Minimum Number of External ComponentsNo Inductors

_ 1MHz Internal Oscillator Allows Small Capacitors

_ Shutdown Mode

_ Thermal and Current Limit Protection

_ Six Output Voltages Available: 5.5V, 5.0V, 3.3V, 3.0V, 2.7V, 2.5V
_ Small Packages: - SOT23-6 - TSOT23-6 (REG71055 and REG71050 Only)
_ Evaluation Modules Available:

REG710EVM-33, REG710EVM-5

m Criteria For Main PCB Power
e Ip=60mA
e Vrp-p (1 150mV
e Load regulation (max) : £3%
e Turns on : quiescent current (max) 30uA

« PWR EN=LCD 5V EN
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3-15-5. V3P3 power 3.3VDC

DC_PWR 3 - 3V V3P3
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® FEATURES

Maximum Output Current: 150mA

Dropout Voltage: 200mV (IOUT = 100mA)

Maximum Operating Voltage: 10V

Output Voltage Range: 1.8V ~ 6.0V in 50mV increments
Highly Accurate : £ 2%

Low Power Consumption : TYP 75pA

Standby Current : less than 0.1yA

Low Output Noise : 30pVrms

Low ESR Capacitor Compatible: Ceramic capacitor

Criteria For Main PCB Power
e Ip=100mA
e Vrp-p 99mMmV
e Load regulation (max) : £3%

e Turns on: quiescent current (max) 3uA
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3-15-6. V2P5 power 2.5VDC
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® FEATURES

Applications _Low Power Consumption : 25C7A (TYP)
_Dropout Voltage: 30mA @ 60mV : 100mA @ 200mV
_Maximum Output Current : 200mA

_Highly Accurate: £2% (x30mV less than 1.5V)
_Output Voltage Range : 0.9V ~ 6.0V (50mV Step)
_Low ESR capacitor compatible

Criteria For Main PCB Power
e Ip=100mA
e Vrp-p U75mV
e Load regulation (max) : £2%

e Turns on: quiescent current (max) 3uA
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3-15-7. LCM power VDD VEE

LCD Power
VDD=10V
VEE=-6_.5V

PD13

PD14

RLZ4.7B
PC63
1

PR44
75K

DC_PWR ﬂ
CH751H-40
CH751H-40
PM22 PCIT=— PD15 T
2MM_0 U

PM21
2MM_0

—— PC36

2.2U

VDD

PM23

2MM_0
PL6  10uH PD17
1~~~ 2
CH751H-40
PC40
47U PR45 % —— Pcat —— PCé4
pU22 137K 22P 2.2U
GNDB 5 ow I
FB |
2 LCD_VDDVEE_EN PRAAL 4 4 1EN onD 2 PRAG
PR112 TPS61040DBV_SO[T23-5 18.7K
100K
GNDB

1.8V to 6V Input Voltage Range
Adjustable Output Voltage Range to 28V
400mA Internals Switch Current

Up to 1MHz Switching Frequency

28uA Typical No Load Quiescent Current
1uA Typical Shutdown Current

Internal Soft start

® Qutput Voltage Regulation
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min typical max
PR45 135630 137000 1383700hm
PR46 18909 19100 192910hm
PU22.VFB 1.208 1.233 1.258V
VDD 9.701134 10.07703 10.46364V

Follow the zener diode curve, we need give -6.5V
-6.5V/75000=86UA

VEE max 10uA
From PD14 76uA
Find Zener diode -3.5V RLZ4.7V
3-15-8. LCD back light power 15VDC
LCD
DC_PWR BackL1 ght LED_A LED_K
é Power
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PR53 1197.9 1210 1222.1
PR54 240.57 243 245.43
PR55 108.9 110 1111
STEP1 0.988462| 1.019008| 1.050171|mA
STEP2 5.910436| 6.093082| 6.279418/mA
STEP3 11.86155| 12.2281| 12.60205|mA
STEP4 16.78352| 17.30217| 17.8313|mA
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output
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
VaouT Adjustable output voltage range Win 28 Y
“ref Internal voltage reference 1.233 4
IFE Feedback input bias current VEp =13V 1 A
VFR Feedback trip point voltage 1av=Vin=6.0Yv 1.208 1.233 1.258 v
Line regulation (see Note 3) 1131‘? :n_c,:u;l? Pgt:l vout=18 V. llead =10 mA 0.05 Yl
Load requlation (see Mote 3) Vin = 2.4V, Vout=18%, 0mA = lout <30 mA 015 FimA

MOTE 20 The line and load regulation depend an the external component selection. Refer to the application section for further information.

3-15-9. Backup battery power 3.0VDC
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® FEATURES

* Integrated Synchronous Rectifier for Highest Power Conversion Efficiency (>95%)

* Start-Up Into Full Load With Supply Voltages as Low as 0.9 V, Operating Down to 0.8 V.

* 200-mA Output Current From 0.9-V Supply.

* Power save-Mode for Improved Efficiency at Low Output Currents.

* Auto discharge Allows to Discharge Output Capacitor During Shutdown.

* Device Quiescent Current Less Than 50 mA _ Ease-of-Use Through Isolation of Load
From Battery During Shutdown of Converter _ Integrated Anti-ringing Switch Across
Inductor.

* Integrated Low Battery Comparator

* Micro-Small 10-Pin MSOP Package

* Applications Include All Single- or Dual-Cell Battery Operated Products Like Internet
Audio Players, Pager, Portable Medical Diagnostic Equipment, Remote Control, Wireless
Headsets ACTUAL SIZE
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Criteria For Main PCB Power

Ip = 5mA

Vrp-p [1 99mV

Load regulation (max): £3%

Efficiency: 80% at 1Vdc input (only calculate LED)
Full load: | load =5mA

Turn on quiescent current (max): 46uA

* Charge back up battery:
Using current limit, Estimate 1ss355 VF=0.55 2PCS 0.65*2=1.3V
MMBT3094 Vbe=0.8V, so PR33 terminal voltage is 0.3V
0.3/49.9 ohm=0.005A charge current.

XC61CN1002MR, PR21 and PR22 are voltage detect point.

If voltage >1.4V we will stop charge back up battery.

NTC resistance is following battery thermal compensation; we need to regulate full
charge voltage to protect battery.

Output Voltage Regulation

PR121 26730 27000 27270

PR12?2 99000[ 100000{ 101000

PU14 1.078 1.1 1.122

Back up 1.363296 1.397| 1.43106|V
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