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NPC INTERNAL USE ONLY

(URPC_Power/Backlight IC Products

Home Appliance Secondary power supply
PC SM817y series

Multi power supply
SM817x series

Step down DCDC | | e ——— ‘
+LOD+ RESET | Y — — . | |
SM8170BD | - White LED Driver - White LED Driver
for mobilePC ¢ ¢ Upto 13-inch
8177 [ e *© LCD backlight
with “ALC”

Automotive e

White LED Driver ] White LED Driver
, : :

7-inch LCD backligh : 3.5to5-inch :
SM8124A - LCD backlight :

llllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Cellular Phone Power ) p N :
Management IC Power :} Power management IC Lineup
w

SM815x series J|Management IC |, ith “ Automatic Luminance Control”:
with “ALC” |: 8158 (ALC) :
SM8152 serieg ¥ 3159

*
NN NN NN NN NN NN NN NN EEEENEEEEEEEEEEEEEEEEEEEEEsEEmmmmns®

\/’ Power management IC

White LED Driver
Charge Pump

SM813x series

g
*

White LED Driver . :
Switching Regulator 1 Lineup : 2-inch
| SM812x series | ELC Driver "8153 | 8150 1IN >
EL Driver' SM8146A 8154 | 8157
SM814x series Sine wave output 8155
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NPC INTERNAL USE ONLY

NUPC White LED Driver Line-up

Switching Regulator

Charge pump

quW@

SM8120A : SM8121A : SM8122A | SM8130A : SM8131B : SM8133B : SM8134A : SM8135A | SM8135B SM8136
ClElgE X2 x1.5 x1.5 x1.5 | x15x2 | x1.5x2 @ x15x2
Pump :
LED 2~4 | 2~6 | 2~6 3 6 6 4 4 4 3
(max/ch) 20.8mA : 20.8mA : 20.8mA | 20mA 20mA 30mA 30mA 20mA 20mA 20mA
Flash 1 1
(max) . 150mA | 150mA
HED : Yes Yes
grouping
Dimming Yes Yes Yes Yes ves ves ves Yes ves ves
16step 16step 16step 1l4step 16step
DC or DC or DC or CONT i EN1/2 . .
Control PWM PWM PWM pin Dins 3-wire 3-wire PWM Pulse Pulse
LDO 1
TBD
VRO soT2ss | S et | U9IR® | SON-10 | QFN-20 | QFN-20 - QFN-16  QFN-16 | QFN-16 - Q12
: : : QFN-16
29 16229 1.6 5 5 5 oD
i 2.9x1.6 § 2.9x1. 2.0x2.0
2.9x1.6  206x16 | 2.0xL8 2.8x2.9 4.0x4.0 4.0x40 | 3.0x30 | 3.0x3.0 | 3.0x3.0 o
: : : 2.5x2.5
Sample Sample
MP MP MP MP MP MP MP MP available | oct. ‘07
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NPRPC White LED Dir. ;

B SM8135B
4 LED Driver
SM8135A Base
A Version
B Version Pulse count

B SM8136A
3 LED Driver CP — Up
2Zmm X 2mm QFN-12 PKG
Pulse count
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NPC INTERNAL USE ONLY

(UPC SM8135B 4-ch White LED Driver ¢

VIN
2.7V 4.6V

C1=1uF

CiM[ cC1P

C2=1uF

Com | c2P

J_ C4=1uF
I

Charge Pump

1X-1.5X-2X

b 4

A

Mode Control
&

Output Volatage

Control
&

Protection

A A

A

—

v

»

)

o

\V/N.C

(open at any time)

GND | PGND

MFeatures

1.0/><1.5/><2.0 auto-switching charge
pump boost for increased battery life

1 to 4 white parallel LEDs drive capability
LED drive current set by external resistor
EN 1-wire input control interface

Startup soft start circuit built-in

Thermal protection circuit built-in

Input voltage range

No load (lout = OmA) . 2.7 10 4.6[V]
With load (lout = 80mA) : 3.0 to 4.6[V]
Maximum output current : 80[mA] (typ)
Standby mode current  : 0.01[pA] (typ)
Operating frequency : 1.0[MHZz](typ)

LED current : 20[mA]
4-channel current accuracy
+5.0%

Miniature QFN16
package(3.0mm><3.0mm)

mSample, Evaluation board

Sample : Now
Evaluation board : Now
Production : October, 2007
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UPC SM8136A 3-ch White LED Driver 5

B Features
#1.0/71.5auto-switching charge pump boos
for increased battery life
1 to 3 white parallel LEDs drive capability

ﬂ‘-

(¢

W WF EN 1-wire input control interface
el ool Jeaw e Startup soft start circuit built-in
VIN VOUT  1uF |npUt VOItage range
SIYT e ¢ 1 No load (lout = OmA) 1 2.7 10 4.6[V]
I c Il With load (lout = 60mA) : 3.0 to 4.6[V]
v Maximum output current : 60[mA] (typ)
ode Control S Standby mode current  : 0.01[uA] (typ)

p{ Output Volatage [ Current
Control < Control
& &

Operating frequency : 1.0[MHZz](typ)
x1.0<>x1.5 Transition Voltage(fall&rise)

Vi+0.16V(20mA)

Protection Current
Detect

A

Vi+0.12V(15mA)
M e O—>  contron ' > LED current : 20[mA]
R 3-channel current accuracy
PN =+5.0%
1 1™ Miniature QFN12

package(2.0mm>=2.0mm)

mSample, Evaluation board

Sample :October, 2007
Evaluation board : October, 2007

Productions gaRE N FECBORPORATION
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UPC Performance comparison 6

SMS136A RT9364 AATL-’>157 CAT3644

(Richtech) (AnalogicTech) (Catalyst)

Charge Pump Type 1/1.5 1/1.5 1/1.5/2 1/1.33/1.5/2

LED number 3 4 3 4
PKG QFEN12 QFN16 TSOPJW12 TQEN16
Size(mm) (2.0<2.0<0.7) | 3.0x<3.0%<0.75 2.85X3.0X1.0 3.0=<3.0>0.75

x1.0 - x1.5(20mA) Vf+0.16V (Vf+0.19V) Vf+0.20V Vf+0.25V
x1.0 - x1.5(15mA) Vf+0.12V V+0.14V (Vf+0.15V) (Vf+0.19V)
x1.5x1.0(20mA) Vf+0.16V (Vf+0.39V) Vf+0.65V
x1.5x1.0(15mA) Vi+0.12V V+0.34V (Vf+0.59V)
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NP CPower Management I

NPC INTERNAL USE ONLY

C Line-up

v

e——=New { New New Hﬂ!\ﬂ"e Prelim @ Prelim @ Prelin
SM8150 SM8152 SM8153 SM8154 SM8155 SM8156 SM8157 SM8158A i SM8158B SM8159
= :. x1.5,x2 x1.5,x2 x1.5,x2 x1.5,x2 x1.5,x2 x1.5,x2 x1.5,x2 x1.5x2 : x1.5x2 : x1.5x2
D 6 4 4 4 4 6 6 6 7 6
3 25mA 25mA 25mA 25mA 25mA 25mA 25mA 25mA 25mA 25mA
: 1 1 1 1
2 300mA 155mA 155mA 155mA
) .' inc (Yes) Yes Yes Yes Yes Yes Yes Yes Yes
5 A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
32step 32step 32step 32step 32step 32step 32step 32step 32step 32step
A Yes Yes Yes Yes
¥ '.. Yes Yes Yes Yes Yes Yes Yes Yes
DO 2 4* 4 2 2 6* 4x 2 2
DC/D 1
PO 2 4 3
ontro 12C 12C 1°C 1°C 12C 1°C 1°C 1°C 1°C 12C
Package QFN28 QFN28 QFN20 QFN20 QFN20 QFN28 QFN28 QFN28 QFN28 QFN20
° ; 4.0x<4.0 4.0<4.0 3.0 3.0 3.0 3.0 3.0 3.0 3.5%3.5 3.5%3.5 | 3.56%35 : 3535 : 3.0 3.0
MP MP Sample Sample Sample Sample Sample Sample i Sample { Sample
) available : available ;| available : available : available | Sep. ‘07 : Sep.’07 : Oct.’07
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NrRC SM8153 ~ 8159 :

B SM8152 =NPC ‘ ’IC

B SM8153 8157
8153~8155 3.0mmi1 QFN-20 package
8156, 8157 3.5mmi1 QFN-28 package
Software Pin
LED4 or 6 , Grouping, Flash, LDO 2 6

m SM8158A/B

8156/57 Base+ Pin
LEDG6 or 7 , Grouping, LDO , GPO Port3 or4
B SM8159A
8158 8153 55 Pin
LED6 , Grouping Driver
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<8159>

NPC INTERNAL USE ONLY

<8155>

<8154>

Pin

<8153>

OFN-20 3.0mm x 3.0mm

NPRPC

ENIA

adNoS

¢NId

TNId

1NOA

anNo

ano

¢NIa

INIQ

1NOA

anNo

ano

¢NIa

INIQ

1NOA

ENIa

anos

¢NIa

INIa

1NOA

[15|DINg
[14]DINS
[13|DING
[12]PD
[t1]LmoN

[20] [2e] 18] [17] [36]
S 5] [0

CD

N.C.

SDA

SCL

VIN

CZPII O
c2M z|
C1P E|
C1M E|

[12] veer  PGND 4]

[g{ DIN3
[%{ DIN4
BIE
E VIN2

] o] [ [ [
] [7] [] [5] [

vas

10s

cop E O
c2m E

cip E
PGND E
cim E

[@{ DIN3
[EE DIN4
EE DIN-S
E VREF
[g{ VIN2

o] o] [ [ [
] [7] [] [5] [

vas

10s

INIA

cop E O
c2m E

cip E
PGND E
CiM E

[%{ DIN4
[g{ VREF
[g{ LDOUT4
[E{ LDOUT3
[g{ VIN2

] o] [ [ [=
] [7] [] [5] [

vas

10s

INIA

cop E O
c2m E

cip E
PGND E
cim E

<8158B>

¢1lnoan

TLN0an

INIA

<8158A>

¢1lnoan

TLNOan

<8157>

.
21|VINL DINSE \\\)

[20]LpouT2 DIN2 2]

¢1noan

T1N0an

<8156>

ad

INIQ

9NIQ

SNIa

YNIQ

NI

SNIQ

PNIG

dTYA

AND

-Nid

NI

SNid

i AND

PNIG

1Lnoa

¥NIQ

[2t]cp
[20]LmON
[19]cPo1
[18]cPo2
[17]cpo3
[15]GND2
[15|LDouT1

HIAN

TAND

(5] [5] 1] [ (2] [B] [

VIN2

LDOUT2

SDA

VINL

CiM

cip

DIN2| 2 |
DIN1[ 3 |
vouT| 4 |

c2p[s |

[21]Lmon DIN3[ 1 | \/\)
cam| 6 |

[20]cPo1
[19|cPo2
[18]cPo3
[17]cPoa

[15|eND2
|15|Lpoutt  PeND[ 7 |

an

ad

EELRY

i AND

€] [s] ol [m] el [ss] [

VINZ

LDOUT2

» SEIKO NPC CORPORATION

—
DIN3[ 1 | (\)

DIN2[ 2 |
DIN1| 3 |
vout| 4|
cop[s |
com| 6 |
PGND| 7 |

[21]cpo1
[20]cPo2
[19]LLpo1
[18]vincL
[17]LLpo2
|15|GND2
|15]LLpo1

] [5] [0 [ [@ [@ [«

ViN2

LDOUT2

SDA

SCL

ViN1

CIM

cip

DINL[ & |

[18vini vouT| 4|
cop|s |

cam[ 6 |

[I5|LpouTs PGND| 7 |

[19]LLDO!
[17]LLpo2
[16]aND2

ON|&

EELTY

NI | &

SNIa

TAND

(£ 5] ol [ [l (5] (5]

VIN2

LDOUT4

SDA

SCL

VIN1

CiM

C1P

oIN3[ 1| w;)

DIN2[ 2|
oINI[ 5 |
vout| 4|
]3]
M| 6 |
PGND| 7 |
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10

SM8153

4LED+41L.DO

3.0mm x3.0mm OFN-20

SM8156

6LED+6LDO
3.5mm x 3.5mm QFN-28

I

CHARGE PUMP
1x - 1.5x - 2x

gig LDoUTL

I

LDOUT2

I

LDOUT3

I

VIN 2 CURRENT
L ( CONTROL
- BACK
_—|_ & LIGHT
= CURRENT
osC DETECT
VREF
THERMAL
SCL SHUTDOWN
SDA uvLo ——
PROGRAMMABLE
12C INTERFACE Lbo
&
CONTROL LOGIC
VREF, PROGRAMMABLE
L LDO
PROGRAMMABLE
PROGRAMMABLE
LDO

LDOUT4

I

I

)
PGND = g Z £ g &
CHARGE  PUMP
Ix-LSx-2y I 1
VINZ L
T T CURRENT
- CONTROL

12C INTERFACE

&
LDOUT3

CONTROL
LOGIC

H

LDOUTY

H

LDOLTL

PROGRANMMABLE

-

H

LDOLT2

PROGRANMMABLE
LDO

H

LLDOL

PROGRANMMABLE
LLDO

H

LLDOZ

PROGRANMMABLE

-

VINL
VINLL

H
I
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SM8158/8159

NPC INTERNAL USE ONLY

11

<

>

-PD

Up
(Max sa{ve4

ALC Function @MAX Save

I

AN

=]

5

LED Current (mA)

‘ 1 )
A\

10 100 1000 gy 10000 e 100000

Luminence (Lux)

SM8152

T

H
aND ]

vinz,

SM8158B

lmu

Level Shin

&

cro || covTROL
LOGIE

CURRENT
CONTROL

&

>l ose
> veer

THERMAL
120 INTERFACE SHUTDOWN

_ CURRENT

DETECT

1—4 oo

[

PROGRAMMABLE
LbO

PROGRAMMABLE
LbO

o—o—o——

I

LbOLT2

I

=

12C INTERFACE
s
CONTROL LogIc

CURRENT
VReF DETECT

CURRENT BACK
CONTROL ! LigHT

e

ToRGH/

PROGRAMMABLE
Loo

PROGRAMMABLE
Loo

PROGRAMMABLE
Low SUPPLY LBD

PROGRAMMABLE
LoW SUPPLY LDO

LDO

i

—]

l vouT

CHARGE PUMP
1x-15x - 2x

I

12C INTERFACE

THERMAL
& SHUTDOWN
CONTROL LOGIC
uvLo

osc —

VREF

CURRENT
CONTROL

CURRENT
DETECT

p a—

GND
PGND

LMON

—Fo—|

HH
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NPRC 12

B Fade-in Fade-out
LED 1s 0.5s

32 steps 32 steps

h LED current /.

» SEIKO NPC CORPORATION
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NRPC 13

H GPO

Port Expander
20mA Driver Open Drain
12C ON/OFF
VDD c P\WM

ih h
- VINI CIP CIM C2P C2M  VOUT RS 1 o4
4.7uFI DIN1 —§|<—< I2.2uF
+ VIN2 DIN2 —|<—<§
C9
DIN3 |—|—
Lidon | 22uF _} GND2 R
BATTERY I DINd |—|—
= 1.8V DINS —§|4—<
R2 DIN6 —§|<—<
10k SM8158B AS
. J scL DEW__—_N—_ 4.6V
, RI - X S
re 10kQ 7 Gpol \
»| spa . Gz N 1
Cs —————|VREF A /
0.1uF N GPO3 -’
I =~ T™ o o o = - -
= | PP
= LDOUTI1 Unused LDOUT pin leave open
Unused LMON pin leave open LMON
Unused CD pin leave open CD LDOUT2 Unused LDOUT pin leave open
PGND GNDI

L , SEIKO NPC CORPORATION
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SEIKO

TAO-NPCHESHE

SEIKO NPC CORPORATION

ALC
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UPC  SM8152AB — ALC s
[ ]

Photo Sensor :0.0luA 5 A
Photo Diode Photo IC

Smooth) LED

12C ALC

ALC Point)
Delay LED
- - 1s 10s (@C=1uF)
Limiter LED
( (19 25mA) (1 4mA))
LMON 0.3 2.0Vtyp Keypad

, SEIKO NPC CORPORATION




NUPC  SM8152AB ALC

NPC INTERNAL USE ONLY

Block 16

VOUT

gnn
\ N <G <A AT

/
Vref or LED
LDOUT1 4 . .
Limiter O O
{> DIN1 4
19mA 25mA
AN ~— T TTT-T-T== - \
photo [ ‘I T o
PD | I A — — =
\_ __l
- Delay o
CD
o.ou;lA ng L%N ¢ 10 (  1uF )
Photo diode - -
Photo IC LMON 1HF
~— 7 Keypad 7T

» SEIKO NPC CORPORATION
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NPRPC SM8152AB — ALC 17
o ALC Point)

0 [ Max ] 1 r 1 1000 lux j

1 30 lux

5[ 25

Max Min

2 \

N 20T
contl = ‘ control
N\ E
15

X alb

A)

ILED

0 | 0 |
Min
5/ 1 10,000 lux 5 J
1 10 100 1000 10,000 1 10 100 1000 10,000 100,000
Luminance( relative value) Luminance( relative value)
1 ALC 2 ALC (Point)

, SEIKO NPC CORPORATION
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NRPC SM8152AB — ALC 18

B Limiter
LED LED ‘

_-cao 25ma)

N
a1

.
.
.
.
.
.

e
pd

pd

«—— D(1 4mA)

| LED (mA)
N
o

=
ol

=
o

(&3

(@)

1 10 100 1,000 10,000 100,000
Luminance(Lux)
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NRPC SM8152AB — ALC

25

20

[y
o1

[N
o

LED current (mA)

NPC INTERNAL USE ONLY

19

Luminance(Lux)

20mA
I
164 A v 18 |
________________________ | |
| I I
13.7mA | : :
v 31.5%) L |
R |
I I I
I I I
I I I
L I I I
I I I
- 2mA : :400 :
: 200Lux : ; Lux ; 1,000Lux
1 10 100 1,000 10,000

100,000

» SEIKO NPC CORPORATION
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NRPC SM8152AB — ALC 20
® Delay -1 10 C=1luF

— —
o
8 >
g S
=
£ >
a8
)
S
~— I I
: 10
I time(s) |
| I
T
: |
— I | N
< I
g I / \ \!
[a) |
w
= I
I
: 4 1
|

time(s)
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rla SI\/I817x serles Line-up 21
>(New S > New ———Prelimc >(New g \New ——{Prelimiq
SM8170B SM8172A SM8173A SM8174A SM8175A SM8176A SM8177A
400mA 400mA
epP D
5.0to 11.5V 5.0to 11.5V
Step- 500mA
up/down 5.0to 11.5V
A A A
800mA 800m 8u0m 800mA 500mA
1.2V 1.2V 1.2V
1.0to 3.0V 1.0to 3.3V
DC/D (1.0 to 1.8V) (1.0t0 1.8V) | (1.0to 1.8V)
?tep‘ 600mA 600mA A
own 3.3V 3.3V =
1.0to 3.3V
option=0 | _ | G—_ (1.9t036V) ; (19t 36V)
2A
1.0to 3.3V
DO
400mA 400mA
O O OpPLIO
ResSE oV gete Yes Yes Yes Yes
4 OpPLIOo
Package SON10 SON10 SON10 SON10 QFN-16 QFN-20 QFN-28
O s 2.5%3.0 2.5%3.0 2.5%3.0 2.5%3.0 2.5x2.5 3.0x3.0 3.5x3.5
MP Sample Sample Sample Sample Sample Sample
) Oct. 2007 Oct. 2007 - Oct. 2007 Nov. 2007

, SEIKO NPC CORPORATION
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Sy it 55 (www.edatop.com) H1 £ 44 5K H 0T 26— 2 SR TREIN AR AL, BU) &1 T
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i3 SHn T2 ar AR IIRIZ RS

95 > 2N EHRIE T A M IEAE BRI TRRE . S0 I B vk 15 VI EREE AT A

6 s alse 5 L BT S IR = A 3% 30 I TRLEERYIRRRN 3 A 30b . v

- B1G0 B AT 2 TS TR S 3 A 4 0 Sl 0 A

Sl g BORBHED. A, R R SE A SR — A A
T T AT TR

BRI http://www.edatop.com/peixun/rfe/110.html

ADS # S_l i%i}” i%*iﬁ% ‘ * MIIMIT-:M"I:D!.I -

BB EN R, AU ADS HIl#RE, L5 10 7] ADS

ADSIEIIEERES
PR BREER AT 2 4F ADS i HI 250 F T Bl SR A0 5 T A R | ®e®. smarcsustinn

MR @R

SV EIR T KU, JF2 4Gt sesl, MR AR A

J— s

S YHE T ADS FETGRSN AR R T JEAE RGBT AL L ST
TR A A o BELE RS AE S O I B) A 22 2 A6 ADS, SRR TH S A% : g
AREESy, HADS FUIER I BISERRER TAET 25, i ADS ik &5, . . | memEl e

WRAERIHE:  http://www.edatop.com/peixun/ads/13.html

HFSS 3 =R 2 ELE

DN RS T A AN HFSS BN, RICA H WA, B
e L b G HESS ISR, T W T, S TIRA ST HESS
WS KR S AT TR . WSS, AR 3 A

HESS S E L GV, BT RES 2 i BB BT R, R TK) HFSS
5 2 AR RA N -
BRAEMAE: http://www.edatop.com/peixun/hfss/11.html

FU i —

s

LS
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CST 3 iHiligre &L P 2e
B CSTiSmitilmess
ZR IS 5 R E S 1 EDA WALFIHEH, AT, R%. iR

VI CST ol TAE RSN BRIEER:, i RIEH AR+ & & 5 &%
W, UL, WLV ERITAG, A1 R GuH S 2] CST Tl TAEM
I L) e S LA A . RGBT S5 AU ) B vt N ] o HLIW Sz,
T EAE X 3 A H St 2 B RE -

PREEM L. http://www.edatop.com/peixun/cst/24.html

| ,;' o HFSS X%i&itiEilligfe £
Ansys AFSS
REAER TN gl g 6 IWBIIELR LRI, RIS, AR,

f Qf’?‘ﬁﬁ HS A SR SE PR R PR 45 &, AT R AR T HFSS K&K
- E‘-; SRR, REARESE. BER HESS K4 ¥ it iife, T LL#sBEm
ey di 2 ) MR ] HFSS Bt Rg, 1ERE Wi A F -

AL http://www.edatop.com/peixun/hfss/122.html

-

13.56MHz NFC/RFID 4B X %&i&it1ZEEEE 22

RS A [T VIRRE, 5K 13.56MHz 25 AR 2k ¥ 1 5 B 07
FLTF SRS &, AT RS A T 13.56MHz 452 8 A 26 () TAE J5
B VE Wik L AT ] HESS Fil CST 1) B4 4k B R 26 (1 LAk - E

B, RIS T 13.56MHz 288 K 26 UL IC Ha % (1) e vk A ke Jd o
ZEURRM ), v LA B P & 5] H 48 13.56MHz £k el R £k & JLIT
T R P B L B AR -

PEREW Y. http://www.edatop.com/peixun/antenna/116.html

L8 RS ST

HANBIRIEM TS
¥ AL T 2004 4, 10 ZEFEE AR,
X —HEU LT TR A R & Wt TREM A%, 8 T ATt A A 2k

X LI FE IS PR TR, 495 Chr TRE, EW. SEH. 5%

BRARFAD:
X SR EHIE M http://www.edatop.com

% ki EDA M:  http://www.mweda.com
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