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Critical Conduction mode single PFC control IC
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FEATURES

<Maximum Ratings>

* Supply voltage Vcc: 24V

* Operating junction temperature Tjopr: -40 to +150°C
<Functions>

* High Efficiency-Critical Conduction Mode (CRM)
* High voltage line less

* ZCD line less

* Dynamic, Static OVP function

* Feed back loop open detection function

* Dynamic UVP function

* OFF time control function (SW frequency limiter)
* Package: Pb-free SOP-8

PIN ARRANGEMENT
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Critical Conduction mode single PFC control IC
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FEATURES

<Maximum Ratings>
* Supply voltage Vcc: 24V
* Operating junction temperature Tjopr: -40 to +150°C
<Functions>
* High Efficiency-Critical Conduction Mode (CRM)
* High voltage line less
*ZCD line less
* Dynamic, Static OVP function
* Feed back loop open detection function
* 2nd OVP function
133A: Latch type
133B: Auto restart type
* Dynamic UVP function
* OFF time control function (SW frequency limiter)
* Package Lineup: Pb-free SOP-8
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Critical conduction mode interleaved PFC control IC

R2A20112ASP
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FEATURES

<Maximum Ratings>

* Supply voltage Vcc: 24V
* Operating junction temperature Tjopr: -40 to +150°C
<Functions>

* Boost converter control with critical conduction mode
« Interleaving control
» Softstart function

* Two mode overvoltage protection

PIN ARRANGEMENT

Mode1: Dynamic OVP corresponding to (TOP VIEW)
a voltage rise by load change
Mode2: Static OVP corresponding to 2o [T] N 6] veo

overvoltage in stable
» PFC output Dynamic under-voltage- 2ch-8

protection (DUVP) NG E
* Feedback loop open detection REr
* Master and Slave independenced

overcurrent protection SGND E
* 280us restart timer AT E
* Slave ZCD signal open detection
« Over current ON/OFF timer protection RAMP
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* Package lineup: Pb-free SOP-16/DILP-16
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Critical conduction mode interleaved PFC control IC

R2A20118ASP
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FEATURES

<Maximum ratings>
* Power supply voltage (Vcc) : 24V
* Operating junction temperature (Tjopr) : -40 to +150°C
<Functions>
« Critical conduction mode boost converter control
* Interleaved control
* Brown-out
 Soft start
* 2 voltage protection modes + OVP2
Mode 1: Dynamic OVP to prevent voltage rise during sudden load changes
Mode 2 : Static OVP to prevent overvoltage in steady state
OVP2 : Overvoltage monitoring and protection using independent pin
* Feedback loop interruption detection
* Mater/slave independent overcurrent protection
* Timer latch protection in case of abnormal load
* 280us restart timer
* Package : Pb-free SOP-20
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Critical conduction mode interleaved PFC control IC

R2A20132SP
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FEATURES

<Maximum Ratings>
* Supply voltage Vcc: 24V
 Operating junction temperature Tj-opr: -40 to +150°C
<Functions>
* Boost converter control with critical conduction mode
* Interleaving control with slave drop(SD) function at light load
« Off time control(OTC) function: Switching loss is decreased at light load.
* Brownout function
* Two mode overvoltage protection
Mode1: Dynamic OVP corresponding to a voltage rise by load change
Mode2: Static OVP corresponding to overvoltage in stable
OVP2: Voltage detection of PFC output using other pin
* AC Hi voltage detection (ACDET)
* Feedback loop open detection
* ZCD signal open detection
* Master and Slave independenced over current protection
* 140us restart timer
* Soft start
 Package line-up: Pb-free SOP-20
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Continuous Conduction mode single PFC control IC
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FEATURES

<Maximum Ratings>
* Supply voltage Vcc: 24V
* Operating junction temperature Tjopr: -40 to +150°C
<Functions>
 Load Tracing Boost (LTB) function
Efficiency improvement at light load and AC100V
* Brownout function
* Over voltage protection
* Feed back loop open detection
* Over current protection
* Power good signal
* Package: Pb-free SOP-16

PIN ARRANGEMENT (TOP VIEW) |
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Continuous Conduction mode single PFC control IC
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FEATURES

<Maximum ratings>

* Power-supply voltage Vcc: 24 V

» Operating junction temperature Tjopr: -40 to +150°C

<Functions>

» Constant power limit function

 Continuous conduction mode

* Hold function of PFC operation on momentary outage
(PFC hold function)

» Overvoltage detection

» Overcurrent detection

* Soft start

* Feedback loop disconnection detection

¢ |C shutdown function

* Package lineup: SOP-16

APPLICATION

* Flat panel display
* Projector

* Desktop PC

* White goods
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Continuous Conduction mode interleaved PFC control IC

R2A20104FP/SP, R2A20114FP/SP
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FEATURES

<Maximum Ratings>
* Supply voltage (VCC): 24V
* Operating junction temperature (Tjopr): -40 to +150°C
<Functions>
* Boost converter control with continuous conduction mode
* Interleaving control
¢ Frequency modulation*2
* Brownout
¢ Phase drop*!
* External clock synchronization input
« External clock synchronization output*?
* Two overvoltage protection modes
Mode 1: Dynamic OVP corresponding to a voltage rise by load change
Mode 2: Static OVP corresponding to overcharge in stable condition
« Dual overvoltage protection:*! FB and OVP2 pins
* Feedback loop open detection
 Current balance control
* Independent phase 1 and phase 2 overcurrent protection
* Package options: Pb-free LQFP-40 (R2A20104FP, R2A20114FP),
Pb-free SOP-20 (R2A20104SP, R2A20114SP)
Notes:1. Supported by R2A20104FP and R2A20114FP only.
2. R2A20104SP and R2A20114SP have a fixed frequency modulation width.
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Continuous Conduction mode single PFC Control IC

HA16174P/FP
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FEATURES

<Maximum Ratings>

* Supply voltage Vcc: 24V

* Operating junction temperature Tjopr: -40 to +125°C
<Functions>

* Average Current Mode Control

* Boost Regulator Control

* World Wide Input Operation

* PFC Function ON/OFF Control

* Over Voltage Protection

» Soft Start Function

* Hold Time Adjust Function

* Programmable Power Good Signal Output (Open Drain Output)
* Package Lineup: DILP-16, SOP-16

APPLICATION
FPD,etc
PIN | BLOCK DIAGRAM |
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Synchronous Rectification Type Phase Shift Full-Bridge Control IC

R2A20121SP
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<Maximum Ratings> OSCILLATOR
 Supply voltage Vcc: 20V RES OUT-A
* Operating junction temperature Tjopr: -40 to +125°C T DELAY-1
<Functions> syncQSNCO, o 4 i @
* High operating frequency: Oscillator
frequency = 2 MHz max. ERROR AMP OuT-B
« Full-bridge control circuit with adjustable delay time VREF
» Secondary synchronous rectifier circuit with FB (9 500
adjustable delay time OUT-C
* Overcurrent protection function: Pulse-by-pulse limiter gg (4) Control logic
 Package: Pb-free TSSOP-20 COMPARATOR DELAY-2
comp () M
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1135V
RAMP ( )—
C CLAMP CIRCUIT OUT-E
VREF
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| PIN ARRANGEMENT (TOP VIEW)|
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Note: Switches in diagram are on when control signal is high-level.
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Synchronous Rectification Type Phase Shift Full-Bridge Control IC Switching Regulator for Chopper Type DC/DC Converter

R2A20124AFP/ASP HA16114P/FP, HA16120FP
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= @SMBESEEWAN A HER VREF STARTUP | VREF GO0 Chs HA16114: IOFF = 101 A Max e L umr—t 8
@ ERampRHF MR B S 32 CLOCK e HA16120: IOFF = 150 u A Max ) -or] i >
@K BENTHAEE @R ESMERARE AR £ (VREF) (£0.2V) T”a";%fbe‘f:}f,'°rm b NAND (HA16114)
@IZFEF/FEINAE" “{XAFP OSCILLATOR, ees oA @R EICHNTHEREHES (IFVIN) 5 K
Vb 40 (5] 4 o > RSH IR E] nnn
.ffﬂﬂ;%uw%/;&lﬂ Bt svne( SYNC 1/0 tr:t g DELAY-1 .*)E'ﬁ 5;’;%#:% ~ E\Eﬂ‘ e Latch reset pulses|
@it AFP: F4RLQFP-40. ’ - vee @B FHEE. REXKIIIRE 1y b
ASP: %%LSOP'ZO ERROR VREF VREESOOQ) OUT-B . T e E ﬂ cBlljalrrse = |
AMP 500 pA *1. BR, VN2 45VRIEGTASE VRer = 2.5V,
PO Cori s Fllt, SHRTHIDCH N 1845V bR . KN S Y I [ 3 [ 3 B 3 B 2 R
FEATURES ;1 5y Circuit GND SYNC Ry Cr IN(-) E/O IN(+) P.GND
o OUT-C
<Maximum Ratings> FEATURES Note: 1. The HA16120 has an AND gate. (j})
* Supply voltage Vcc: 20V DELAY:2 i i
* Operating junction temperature Tjopr: -40 to +125°C cour () COMPARATOR - * Wide operating supply voltage range: 3.9 V to 40 V*!
<Functions> P * Wide operating frequency range (600 kHz maximum operation)
« High operating frequency: 1MHz RAMP ) oure * Able to drive a power MOS FET (+1 A maximum peak current) by
* Full-bridge control circuit with adjustable delay time the built-in totem-pole gate pre-driver circuit
» Secondary synchronous rectifier circuit with RAMP-SLP P ool . an operate in synchronization with an external pulse signal, or
adjustable delay time Logic | Zero Delay p . with another controller IC
* Over current protection: Pulse-by-pulse limiter CLAMP CIRCUIT QpeLavs  Pulse-by-pulse overcurrent limiting (OCL)
« Synchronization 1/O for the external oscillator TVRER vee « Intermittent operation under continuous overcurrent
* Built-in Ramp slope compensation circuit DELAY Youte  Low quiescent current drain when shut off by grounding the ON/OFF pin
Soft start functi Circuit Synchronous HA16114: loFF = 10pA (max)
- Remoto ON/OFF function”  *AFP only ?'V R{:g«:' vee HA16120: loFr = 150uA (max)
* Secondary synchronous rectifier ON/OFF function* ss( i —{%—()OUT»F « Externally trimmable reference voltage (VReF): £0.2 V
* Package: AFP: Pb-free LQFP-40, - » Externally adjustable undervoltage lockout points (with respect to VIn)
ASP: Pb-free SOP-20 == vRer GooD « Stable oscillator frequency
» Soft start and quick shut function
PULSE *1.The reference voltage 2.5 V is under the condition of VIN < 4.5 V.
BY PULSE
CS( 1.4V
| RES|
T
PIN ARRANGEMENT (TOP VIEW) ‘ PIN ARRANGEMENT (TOP VIEW) ‘
O
o J
c_l‘J GND <
o 9) allla) “ 0)
sS6fsu,.220 GND*1[[1 16 | ] Vref
ZXZoHnZZEConaz SYNC[| 2 15 |_|ADJ
HHHHH””H R |3 14 |_JpoB
0 29 28 27 26 25 24 23 22 21
RAMP 31 20 OUT-A
SYNCIT] U o Rt cil]4 13 [JoN/OFF
N.C.C— 32 19 —OUT-B
NG| 5 12 ]T™
cSC—33 18 [Z—OUT-C RAMP-SLP 2] 19 1GND
CS-OUT ] 34 17 =—3OUT-D E/o[|6 11 []JcL()
RAMP [~ 18 JOUT-A
N.C.—35 16 [——IN.C. NG| 7 10 [V
COMPLC—] 36 15 ——IN.C. Cs[4 (17 JOUT-B "
FB(-) =] 37 14 E=IOUTE - ouTo RGNDI[ |8 9[Jout
SSC—/] 38 13 —OUT-F DILP-16P,SOP-16P
N.C.—] 39@ 12 ——IN.C. FB(-) 5] [f5]OUT-D (DP-16,FP-16DA)
N.C. 40 1 N.C.
1 2 3 4 5 6 7 8 9 1 v T2 ]OUT-
Ss T]OUT-E *1.Pin 1 (GND) and Pin 8 (P.GND) must be connected each other with external wire.
“ “ |_| “ “ I_' I_I “ DELAY-1 8] T3 1OUT-F
T Yo RE WL G Q0
Zzzx256¢gz9=z DELAY-2 0] Z1vee
I 403 = >
ww w (_-) o
°° °fge DELAY-3[10] TTIVREF
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X iE 8 iR BDC/DCE 87 FIPWMER I FF K AS E 2% IC

Switching Regulator for Chopper Type DC/DC Converter

HA16116FP, HA16121FP

500kHz% L gEPWMEEHIIC
500kHz MULTIFUNCTION PWM CONTROL IC

M51995AP/AFP

Power Management Linear ICs

500kHziE FIPWMiESI1C
500kHz GENERAL PWM CONTROL IC

M51996AP/AFP

B R B o L
O LIFRIFRIESERES, M3.9VE|40.0V" | BLOCK DIAGRAM | @37#5500kHz. MOS FET @37 HF500kHz. MOS FET
.%%I{F&ﬁ%?ﬁ%. J‘iGOOkHZ . ;ﬁ&gﬁ;ﬁ ....................... R +2A ﬁﬁgﬂﬁ ....................................................................................... +1A
@ EEIRANTNEMOS FET (B e AR E 1A IE(E) ggiigimiq;giﬂg?ﬁﬁﬁt ............................................ 40ns ﬁﬁéﬁgﬁmﬁe;%@gﬁ;ﬁﬁ* ............................................... 40ns
D OMEHERTEMEORRTRRRPRE, LT RRY fga =] Liss P o T o
L REEEST T EN SR E R, u-gmsm'ﬁ = : | |g — L R ORI BRER
UL @FFXEMMEIN, CEAR, AHAKEER . _ : ik, GNTEARATREE, 530 AR 100w - .
& - [iistieiawend L , e E o IR 5 oL
'S HAI6121 : IOFF = 150pA Max Z N g " RABAIRENOS FETHOMMAIR GHAHMIA BRI 108MDIP. 208H - RRIREMOS FeT T S A A% A 1O 168
s B =g SOP. 1.5W (257C) o =S MSBIHIREVFIMATS 148 =
o @MEBRMARDIE (UVL) R ﬁ[J} =B BISOP. 1.5W (25°C)

FHHN, TR FSMERESZRUVLRE
ONTHHEF. BUEX W ThEE

*1.{BR, FEVINZ 45VIIRH T ASE Vrer = 2.5V,
Hitt, #HATHIDCH N EEER4.5VIL LB E.

L]

DB1

PWM COMP 1

[Channel 2]
Step-down control only (HA16116)
Booster control only (HA16121)
DB2
14
PWM COMP 2

E/O1

Q@B ENRIPEEE, BINEE
© SRFBRRBKIN TS A0S R IR T B
(CLM+ER. CLM—EMANREE)
© A K E AT B B T AR AR A - E R RS U AR PR B
© AHHTAMBE RIAITE AR IPEE R (OVP)
© B A TR R IR B e B (UVLO)

.:'-EJL THRE. SIRERIR

@E TR IRIFEEEE, BLINER S
 SRAEBK R R R R R R R M
(CLMEHM]) M51996A - IER E#,
M51997- - F1E8 [E4
© AHHTIMNDE ALAUILER R ARIPEEEE (OVP)
* B AR R IR B ER B (UVLO)

[Channel 1] (HA16116/HA16121)
Step-down or inverting control

© STREEHRMEN=HEESR=

piE=
Iy
b
!%JM

FEATURES FEATURES
« Wide operating supply voltage range: 3.9 Vto 400V« 0= O = FEATURES « 500kHz applicable to MOSFET
* Wide operating frequency range (600 kHz maximum operation) LgE* ;:3 & ?g 3 o« E|§ « 500kHz applicable to MOSFET SOULPUL GUITENE «+eveveereets ittt +1A
* Direct power MOS FET driving (output current £1 A peak in 5 53 B ZOULPUE GUITEIE -rrrsverreseres s sesersssees s 49A -Output rise time 60ns, fall time 40ns
maximum rating) ! _ ;‘f - ”3 o -Output rise time 60ns, fall time 40ns B -Modified totempole output method with small through current
« Pulse-by-pulse overcurrent protection circuit with intermittent z[E - I‘//—ﬁ of |[e3 ¢ atfe="l¢ 3 “Modified totempole output method with small through current « Compact and light-weight power supply
operation function (When overcurrent state continues beyond time set = e He § ‘,-; g 2 « Compact and light-weight power supply -Smal! Standby CUITENt ««ooverrrerii 100pA typ.
in timer, the IC operates intermittently to prevent excessive s II - & > :é’ = £ -Small StANADY CUITENT -+vcvveereieiiieieieiciie e 90uA typ. -Big dlfferenlce betwetlen "start-up voltage“ and "§top voltage" makes
output current.) %’E T FgaN\a=Tg) © E‘ & 9 -Big difference between "start-up voltage" and "stop voltage" makes the smoothing capacitor of the power input section small.
« Grounding the ON/OFF pin turns the IC off, saving power dissipation. 25805, i 2 tshte stm(’ottr:“”ghc?gig:?' ?f the ﬁowe: '(;'\‘/’”t section small. ?,tar;'u‘) thrgtshhtzld :f’v’ ;TOE V°|taged.10\./ i lied for high th
558253 » art-up thresho , stop voltage -Packages withstanding hi ower dissipation are applied for hi e
. (:p}: 61 :J?}II_OF.F = 'loﬁf‘/lfnaxl.t; HA161 2b1: oFF =d15?r:lA rtnax.)l ;ZIE 288°8° Z‘ ,_%., ER] -Packag’;s withstanding higl'rnJ powe? dissipation are applied for high the heat ggneration by the?ga?e-grive currenFt) of MOSFE‘pr_p ’
u', ;m ) cireuit ( voltage can be varied with externa I“ E @ Eg heat generation by the gate-drive current of MOSFET. 14-pin DIP, 16-pin SOP 1.5W (at 25°C)
esistance. $ cT 16-pin DIP, 20-pin SOP 1.5W (at 25°C « Simplifi i ircuit wi i ircui ilt-i
r . p , 20-p! ( ) Simplified peripheral circuit with protection circuit and built-in
* Built-in soft start and quick shutoff functions 5 i - Simplified peripheral circuit with protection circuit and built-in large-capacity totempole output
*1, The reference voltage 2.5 V is under the condition of VIN < 4.5 V. = Ialrge-capamty tOt_empc’Ie Ol_Jtpgt -High-speed current limiting circuit using pulse-by-pulse method
-High-speed current limiting circuit using pulse-by-pulse method (Two systems of CLM + pin, CLM - pin)
(Two systems'of CLM +pin, CLM - pin) -Over-voltage protection circuit with an externally resettable latch (OVP)
-Protection by intermittent operation of output over current . - )
Ti ) —_— -Protection circuit for output malfunction at low supply voltage (UVLO)
imer protection circuit
‘ PIN ARRANGEMENT (TOP VI EW) ‘ -Over-vgltagg prgtectlon circuit with an externally resettable latch (OVP)
-Protection circuit for output m.alfunctlon at low supply voltage (UVLO)
« High-performance and highly functional power supply PIN ARRANGEMENT (TOP VIEW) ‘
— -Triangular wave oscillator for easy dead time setting
S.GND™' []10 20[] s.viy2
COLLECTOR [1 4] Vcc COLLECTOR [1 Vce
oo 19 Vet PIN ARRANGEMENT (TOP VIEW) | To__ B ToRHo g
R O3 187 TIM §& @anp ) EMTTERE] 35 [@oND.
T COLLECTOR [i]O 6] Ve COLLECTOR [ O 0] Vee 22 [ TOFF HEATSINKPIN[E] 88 [@ HEAT S
ING1 4 17 [ ON/OFF Vour [2] 15] CLM+ Vour [2] 19] CLM+ 23 [cF OVP § :5; T-OFF
ING)1 ] 5 16 ] IN(-)2 EMITTER [3] = 14 CLM- EMITTER [3] = lig] CLM- o [9] ~ON FBlE T CF
VFla 2 g GND VF[4] & [@GND [8] SOFT DET T-ON
E/O1 [[]|6 15[7] E/O2 © A HEAT
Channel 1 Channel 2 ONOFF[5] & [CT AT SINKPIN { L g [E@ ]SINK REG [g] 0] SOFT
oB1 7 147 pB2 o[ > [ TOFF g ¢ [@/An 14P4(P)
cL1 s 13[] CL2 DET [7] o] CF ON/OFF [Z] B4 14 CT 16P2N-A(FP)
ouTt [9 127 out2 F/B [g] jo] T-ON 8}2? % e % ESFF
RGND"! [} 10 110 PV 16P4(P F/B 0 il TON
®) o = [APPLICATION EXAMPLE
SOP-20P
20P2N-A(FP)
(FP-20DAV) ‘ APPLICATION EXAMPLE ‘
— ] —
*1. Pins S.GND (pi i irect i i i — = - o 3 —o
. X pin 1) and P.GND (pin 10) have no direct internal interconnection. 5 — E
Both pins must be connected to ground. 2 " o zo x DC OUTPUT
*2. Pins S.V)y (pin 20) and P.V|y (pin 11) have no direct internal interconnection. 2] x R1. DC OUTPUT ES
Both pins must be connected to V. £5 bl o « §5 R
= >
= 5 §§ :’Zz JOVP vcccouscmﬁ 'é E §E N Y zE
z E ﬁ? CrE g T-ON Vour 5 w CEN |4 B
N CF 51995 S cveg,
N 2|, |1 ON/OFFZ = S
SRk g C O It OF Mn'rsn
I S
| ugﬁ »
- P
CL fTL4312 IOl
¢ Does not use CLM-. Uses CLM+. ¢

* Short time constant CR of CLM pin is applicable for noise rejection
with MOS-FET ON
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For switching regulators

HIEZLIEIC

FFRI2 ERREHIIC
SWITCHING REGULATOR CONTROL

M51998P/FP

5

@ ilo (IEE) £1A

@ X FAEBHER S

@ SIETEB R/ 100 A (FR/E)

@ EEhFFREE 16V, BEEILEBE 10V
QOHHIZESTIE 51%EE

(| JedindyaEe hchid

@ 10EHISOP. 14EHIDIPEf 2

FEATURES

* Output current peak +1A

* Totempole output

* Small start-up current 100pA(typ.)

« Start-up threshold---:-16V, stop voltage:----10V
* Output duty 51% (internally fixed)

* Pulse-by-pulse current limit

* 10 pin SOP, 14 pin DIP package

APPLICATION
Fly-back regulator

PIN ARRANGEMENT (TOP VIEW) ‘

COLLECTOR[AO = [ voc COLLECTOR[]O [i2] Vee
Vour[2l @ [9] O™ vour[2] = [B8] CLM

EMITTERB] 8 [8 GND NC[B] T [@NC
owvld % [@cT EMITTER[4] & [ GND

FB[E] T [6lRT ovp[s] & [icCT

F/B [6] 9] RT

10P2N-A NC [Z] [8] NC

14P4

NC :NO CONNECTION

‘ APPLICATION EXAMPLE

* ° —O
AC # I + DC
. zr zr
input output
[

i

+

—\W\—e

A e EE X PWMIEE]IC

GENERAL HIGH SPEED VOLTAGE MODE PWM CONTROL IC

M62213P/FP
R

@ 3745 700kHz. MOSFET
- HHEEIo () 1A
- RAEBERHH
@ OVPIHANER BB
@ NEHEFHE (DTCHA)
@ N E R I%FOPAmp (RTHHT A 220REN)
@ Z ki 5 PR B
@ SRR BT/ 130pA
@ EFFFIEHEE---12.5V, BIEIEEE---8.3V
@ X 14 HIDIPF/NE 1 0B BHISOPET 2

A &
FARFF AR, DC/DCHH R SR AR

FEATURES

* 700kHz applicable to MOSFET
-Output current 1O (peak) 1A
-Adoption of totempole output
* Timer type latch circuit to be used combined with OVP function
* Built-in soft start circuit (used combined with DTC)
* Built-in OPAmp for feedback (allowable photocoupler drive)
* High speed pulse-by-pulse system current limit circuit
* Small circuit current before activation 130uA
* Activation start voltage..12.5V, activation stop voltage 8.3V
» Adoption of 14-pin DIP package and small size 10-pin SOP package

APPLICATION

Local power supply for various types of switching power supply,
DC/DC converter, etc.

| PIN ARRANGEMENT (TOP VIEW) |

Vour [7] © 4 COLLECT
EMIT [2] g Vce
Vour [0 = [@ Voo GND[E] 5 [@EAIN
GND[2] & [8] EAIN citmg RN [ EAOUT
CLM[3] N [8] EAOUT RFEl @ [@cT
RFl@ 9 @ecT crlel °  [al SOFT
Crls] T [é] SOFT NC [Z] 8] NC
10P2N-A(FP) 14P4(P)

NC:NO CONNECTION

‘ APPLICATION EXAMPLE

LINE FILTER

¥ DC
R 4% %‘ZPUT

E

i
ouT &
N ]
zz +
o oo H#CT(OVP) ]
& |

LMp—-W\—
R2 '
EAEA
*Olm OUT SOFT __RF_CF GND | |Rcim

ernbe 1
BzF &R

=
E
g
55
£3
SE
3z
o
I>
&
Bl
z&

1B ASERFERXPWMEESIIC
GENERAL HIGH SPEED CURRENT MODE PWM CONTROL IC

M62281P/FP
o=

@ £ #700kHz. MOSFET

. ﬁjﬂjf@,ffﬁ,lo (ﬂ&ﬁ) ............... 1A

- RAEBER S H
@ BT MBEMIMERQNER, AR RN XEIR
@ Xk = IR A B
@OVPHANER R PIFRE (AIHITINBEAD)
@ NEHEFNHE (DTCHA)
@ ME RIEAOPAmMp (RIHHTHAB& 2RI EN)
@ ST IR/ 130uA
@ BN FFIAREE 125V, BEEIEBE 8.3V
@ K FA14EMIDIPAN BN 0B MISOPET 3¢

A &
BFFFREE . DC/DCHE 28 & A A iR SR

FEATURES

* 700kHz applicable to MOSFET
.Output current lo (peak) ........................................................................ 1A
-Adoption of totempole output
* Since this IC provides independent current sense pins, it is
capable of forming a SW power supply that is strong against noise.
* High speed pulse-by-pulse system current limit circuit
* Timer type latch circuit to be used combined with OVP
(external reset possible)
* Built-in soft start circuit (used combined with DTC)
* Built-in OPAmp for feedback (photocoupler drive allowable)
* Small circuit current before activation 130uA
* Activation start voltage..12.5V, activation stop voltage 8.3V
» Adoption of 14-pin DIP package and small size 10-pin SOP package

APPLICATION

Local power supply for various types of switching power supply,
DC/DC converter, etc.

| PIN ARRANGEMENT (TOP VIEW) |

Vour [[] O [ COLLECT
EMIT [2] 1d Vec
Vour [ O = [ Vee GND[E] 5 [@EAIN
GND[2] & [BEAIN clM[4] RN [ EAoOUT
clM[E § [BEAour CUBBENT[F| 2 [gcT
CUBRENT[E 5 [@ecr Crle] © [g] SOFT
F[6 T [6] SOFT NC [7] (8] NC
10P2N-A(FP) 14P4

NC:NO CONNECTION

‘ APPLICATION EXAMPLE

- 3
i 3 3 + DC
Bl 2 x R ouTPUT
AC |2 =5+ )
INPUT | | (82 I
w £5 %
b4 SE
JL|oF
s —a
2L Vce
ouTf &
¥ ——oCT(OVP)
+H ||
Zr| |2z
G| | [ CURRENT!
JSOFT SENSE
EA_ EA
Rz OUT IN__CFGND CLM
i Rcs
)
CSOFT =
3 T
,‘;$ :
= 3

Power Management Linear ICs

FFR BB M= IC

SWITCHING POWER SUPPLY SECONDARY SIDE CONTROL IC

M62235P/FP
¥ o=

@ 1 MARGHFHEERURE (HHEETERIRE)
O HENRERTRERNEE (TERREK)

@ HENREMT RGN (FTRER)
@PCHIHIRFRFT oo vee o 10mA (FX)

B &

=

EEELEYE]

FEATURES

* 1 system output voltage detection

(Output voltage can be set arbitrary)
* 2 system over voltage detection built-in (without delay circuit)
* 2 system over current detection built-in (with delay circuit)

e PC output drive CUITent «« eoeveeereniininiiniis 10mA (max)
APPLICATION
Fly-back regulator
| PIN ARRANGEMENT (TOP VIEW) |
Vec[[O =z [id PCT Vee [7] O 14 PC1
pc2l2l @ [@VIN NC [2] 13 NC
ctl@ N [@GND pc2l3 & [@viN
vDi[al <@ [3 cD1 cTlm N [[GND
vD2[5] © [6l cD2 Nc[E] & [ NC
vDiel © [g] cD1
10P2N-A VD2 [7] 8] CD2
14P4
NC:NO CONNECTION
‘ APPLICATION EXAMPLE
I#} ]% B T O
IS i =y |
= Q

veer R :;vm R voz$ b

ref. volt.|

Over voltage
detection
COMP1

1.26V

GND

Over current [ | Over current
detection detection
COMP1 COMP2

Over voltage
detection
COMP2

i
aHe
fix|
i
1K
R

For switching regulators
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For switching regulators

HIEZLIEIC

1# FiDC/DCi5 #88
GENERAL PURPOSE DC/DC CONVERTER

M5291P/FP

¥ R

@S JEES [ETE [ veeveereeereeeeesree e e )
@ LI EER e eerereeeeeeesees
OMHIZERETERE
.trfﬂj%;éﬁg;’mk ..........................................
.I{‘Eljﬁi @}"‘ .................................

QN EIEEHE TR HIFE

@7E100mA THEIRRE T, TEIIMERLE

FEATURES

* Wide supp|y V0|tage FANQGE «e-veeevermresnesnennennenennenees 2.5to0 40V
e Low dissipaﬁon CUFTENT ++veeernrererieeiiiciie e 1.4mA
» Wide range of output
Vo“age adjust ....................................................... 1.17 to 40V
o OQutput SWItCh CUITENt «-veeevverireniiiiiis 200mA
* Wide range of switching frequency -« 100Hz to 100kHz
* Built-in peak current protection circuit
¢ External transistor is unnecessary for the power system of
100mA or less

| PIN ARRANGEMENT (TOP VIEW) |

SWITCH COLLECTOR [1] O
SWITCH EMITTER [2]
TIMING CAPACITOR [3]
GROUND [4]

8] DRIVE

[7] PEAK CURRENT SENSE
16] Vce

[5] COMPARATOR INPUT

dd/d62SIN

8P4(P)
8P2S-A(FP)

=

| APPLICATION EXAMPLE (12V/20mA) |

_L 5104H
ST

8
R3
240Q

OSCILLATOR RSC

DY VIN
COMPARATOR t—o5V

CIN

100uF
820pF
VOUT. -
12V20mA oot R1
9.1kQ R2
77 100uF 1kQ

1# FiDC/DCi#88
GENERAL PURPOSE DC/DC CONVERTER

M62212P/FP/GP

¥ R

.1&]%1%%5@,7;“, ................................ 1. 3mAtyp

O EHEFFKIEIT : e -+300kHz max

O;Lﬂ,iﬁﬁ%gﬂ%{%#%% 3?/9@%“‘%!] _-ezkﬁ'hﬁﬁzﬁu ® Rz
EHIDIP/SOP/SSOPHY & FhE Bl 3£

A &
BN IR EE—MRAEFIREAAMANR. DC/DCHHRER

2.5~18V

FEATURES
* Wide operation power supply voltage range «---«----«c--- 2.5t0 18V
e Low power Consumption ................................................... 1.3mA typ.

* High speed switching is possible. (Max 300 kHz)

* Output short protection circuit and ON/OFF control are used.
The dead-time control and the soft-start operation are possible.

* 3 type package variation 8-pin DIP/SOP/SSOP

APPLICATION

Local power supply for general electric equipments, and DC/DC converter

PIN ARRANGEMENT (TOP VIEW) |

COLLECTOR OUTPUT [1] ©
EMITTER OUTPUT [2]
GND [3]

Cosc [4]

18] Vce
7] IN
6] FB
5] DTC

d9/dd/delccIn

8P4(P)
8P2S-A(FP)
8P2X-A(GP)

| APPLICATION EXAMPLE |

ViN (O) +—(O)vout
% L% R1 %EOUT
) R2

Cosc
; M62212

fg%?

18 FIHIGH S it FEDC/DCHE k25

MULTI-FUNCTION HIGH VOLTAGE WITHSTAND DC/DC CONVERTER

M62211P/FP

¥ R

.I'ﬂEEE.E-}HE:E}— ................................................... 2.5~35V
OFETINRE L5 S LI EFIEIT
OFHIT2N ARG EIEFIETT

.;‘"_IAT_]‘E;F*J‘:?-T- ............................................. 500kHz max
O UM R IR RIFE . FF/KEH]. TEET BRG] FENE

@ 14 HIDIPFI/NEY OB RISOPET 35

A &

ZRAERENE RS EENEEEF—REFEEARBEIER.
DC/DCi:i 88

FEATURES

* Wide operation power supply voltage range -« 2.5t0 35V

* Operation can be synchronized by the external sync singnal

* Operation can be controlled using two prioritized systems (High

input has priority)

* High speed switching is possible. (Max 500kHz)

» Output short protection circuit and ON/OFF control are used.
The dead-time control and the soft-start operation are possible.

* 14-pin DIP package and small size 10-pin SOP package

APPLICATION

Back light control for Note Book type PC and word processor, local power supply
for general electronic equipment including portable devices, and DC/DC converter

PIN ARRANGEMENT (TOP VIEW) ‘

COLLECTOR

OUTPUT [1] O 14 Vce
COLLECTOR BUThoT 2l = [N
OUTPUTIO = [ Voo GND[E] & [ IN2
TIERE & [& N Cosc[4 R [0 FB
GND[B] N [8] IN2 Twn[5 = [ DTC
Cosc[d] = [@FB NC[El ° [ENcC
Tn[E T©  [6] DTC N.C [7] 8] N.C
10P2N-A(FP) 14P4(P)

NC : NO CONNECTION

| APPLICATION EXAMPLE |

Tube

%Rm’c %*CDTC
Cf2 Cf1
1T

z RFL
CDELATFL
7
T

Power Management Linear ICs

2 IHHEEDC/DCEE 25
MULTI-FUNCTION DC/DC CONVERTER

M62215FP

¥ oA

O LIEFRIRRESERET
@i ZA%ﬁE’Jﬁ'f‘E#E%EIJJ‘Z (Eﬁ‘)\HughWW?ﬁ)
@Y HHEFFKIBIT (500kHz)
@ S-IUHH BB (RIPEER . FF/IEH). SHEMENEH]. RBEETT
@R F/NEI 0B BISOPET 3¢
@X ki 77 = = PR A R
O FEBEREH

@Hj EE,ilzlf-Jo (l]l%ﬁ) ................................................... +1A

A &
LI INERE S IEH
EEAREE—REFRER

- 8.6~25V

FEATURES

* Wide operation power supply voltage range 8.6 to 25V

* Operation can be controlled using two prioritized systems
(High input has priority)

* High speed switching is possible (500kHz)

» Output shortcircuit protection circuit, ON/OFF control, dead
time control, soft-start operation

* Small size 10pin SOP package

* High speed pulse-by-pulse current limit

* Totempole output
output current lo (peak) ................................................ +1A

APPLICATION

Backlight control for Note Book type PC, etc.
General electronic equipments including portable equipments.

PIN ARRANGEMENT (TOP VIEW) ‘

OUT[H O =z [ Ve
GND[2) & [8lcv
veer 8] N [E] FB
scpl4 ¢ [T INt
Cosc[5] T [6] IN2
10P2N-A
[ APPLICATION EXAMPLE |
Vo1 set to 24V
Voo _ D1\ Vo2 set o 13v
%% —— - - P o s |
Voeg ?J;x"ﬁ?vﬁj ’
Coscll [ oscilation
cwcuitl CLM SR1 Ra
i B >7
% ;O.ZV I —t —t
R
o—‘/ N r 7
T3
Short circuit ‘ K
protection
circuit
7 SOFT) a
o U

=
1

B
e
=]

7

For switching regulators
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For switching regulators

HIEZLIEIC

R ETEF ERE AR
LOW VOLTAGE OPERATION STEP-UP CONVERTER

M62216FP/GP

¥R

@R ETLE, 175 it HOr ERNRT A A T R4 38 oo 0.9~15V
@ H FEHB RPWMIZ

@ F T IR/ %=

@ % FA/NBU8ERISOP/SSOPET 3

A &
CD-ROM. fE# L. EHEXIZEERMIEINEER
AR JE . DC/DCHEHL 2

FEATURES
* Low voltage operation that can form a step-up converter from
the Vo|tage of a banery ................................................. 0.9to 15V

* Lower current consumption PWM control
* Capable of output ON/OFF control
* Adoption of small 8-pin SOP and SSOP package

APPLICATION

Local power supply for battery driving equipment including CD-ROM,
portable terminal and portable equipment, DC/DC converter

PIN ARRANGEMENT (TOP VIEW) ‘

DRIVE2[T]O § [8] BIAS
DRIVE1[2] =  [7] ON/OFF
PWM[E 3 [EIN
GND[4] & [5]FB
8P2S-A(FP)
8P2X-A(GP)
| APPLICATION EXAMPLE |
VIN ‘ L D(SCHO'I:’;KY DIODE) \?/’%L{'/T
ZSLNFf ) ) 71uH ) " 500mA
( BIAS(8 Foal | Pk
BATTERY ‘ DRIVE2 oaan! +
sy DRIVE1 J\F}\I?\l R11COUT
aan | |2He[47F
PWM
! GND IN FB ON/OFF 7J7'
A el
TO.mF

Application example of forming 3.3/500mA output from a battery

5EISOT235MZ 3.0V[E EFE [£ 18 FADC/DCiE 88
5PIN SOT25,3.0V FIXED OUTPUT DC/DC CONVERTER FOR GENERAL USE

M62270GP

R

.I{/EEE;E:EEE ....................................... 4~15V (VCC=5V ﬁ}ﬁ)
.1&7‘%’%5&7}5 ........................... 500 A (VCC=5V TR, %ﬁﬁﬁ;j)
OHELTINETHHIRHEE (110kHz #7/E)
OHE TR RRIFE

O /NS ERISOT2531 3

A &
CD-ROM. X &E—MBFIZEH

FEATURES
* Operating supply voltage ««---«+--«+----- 4 to 15V(Vee=5V Typ.)
¢ Low power dissipation ««-------- 500pnA(Vee=5V Typ., no load)
* Built-in oscillator without external components (110kHz Typ.)
* Built-in shortcircuit protection circuit
¢ Ultra-small package 5 pin SOT-25 applied

APPLICATION

CD-ROM, general electronic equipments such as portable equipments.

PIN ARRANGEMENT (TOP VIEW) ‘

COLLECTOR
outpuT 1 © 8 CLM
GND [2] g
INB| T [alveo
SOT-25
‘ APPLICATION EXAMPLE ‘
VIN (5V) RcLm 0.10hm
O . A%
%‘0"“5—(454(57‘
Vce CLm
VouT (3.3V, 1A) | M62270 Collector
- IN
100uF

GND

3.3V [EDC/DCH gk
3.3V FIXED OUTPUT VOLTAGE DC/DC CONVERTER

M62220L/FP

oA
@ LIEFEIREEEET: 4~15V
@ 1iEFER T 900 A max.
@ E L ESMNE T AR S FL B (110kHz Typ.)
OHNE T RIFEE
@R F/NBISERISIP. 8EHISOPET2E

A E
CD-ROM. {E#K L. EHNIREE—REFRER

FEATURES

* Wide operation supply voltage range: 4 to 15V

* Low power consumption: 900pA (max.)

* Built-in oscillator without external components (110kHz typ.)
* Built-in over current protection circuit

* Small size 5-pin SIP and 8-pin SOP packages

APPLICATION
CD-ROM, PDA, general purpose electric products

PIN ARRANGEMENT (TOP VIEW) ‘

M62220L
5] IN
4] Vce
3] CLM
2] GND
Collector
Outline: 5P5T
M62220FP
Collector [1] O (8] NC
GND [2] [ZINC
CLM [3] l6]NC
Vce E E‘ IN NC: No connection

Outline: PRSPO008DE-C (recommend)
PRSP0O008DA-A (8P2S-A) (not recommend for new design)

| BLOCK DIAGRAM |

Over current
Vee ?- detection resistor
M

Power Management Linear ICs

5.0V[E EFE [EDC/DCH e g
5.0 V FIXED OUTPUT VOLTAGE DC/DC CONVERTER

M62290L/FP

¥ R

@ LiEMRFERJE: 6~15V (FR/fEVee = 12V)
OLHFERR: &A1 ImA (Vee = 12V)

@K E L ESMNE T AIIRH B #(120kHz Typ.)
QN E T H T RIFHE R

@ % FSEMI/NEISIP. 8EHISOPETE

A &
FImg & AR R i —REFigs

FEATURES

* Wide operation voltage range: 6 to 15V (typ. Vcc = 12V)

* Low power dissipation: 1.1mA (max., Vcc = 12V)

* Built-in oscillator without external components (120 kHz typ.)
* Built-in over current protection circuit

* Small 5-pin SIP and 8-pin SOP packages

APPLICATION

Local voltage regulator of audio sets and general electric products

| PIN ARRANGEMENT (TOP VIEW) |

M62290L

Collector

Outline: 5P5T
M62290FP
Collector [1] O 8] NC
GND [2] [7]NC
CLM [3] 6] NC
Vce Iz El IN NC: No connection

Outline: PRSP0O008DE-C (recommend)
PRSPO008DA-A (8P2S-A) (not recommend for new design)

| BLOCK DIAGRAM |

Over current
Vg -©- detection resistor

Collector

B
aHe
fox|
s
K
R

For switching regulators
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For switching regulators

HEIREMEIC

MTP-54ME5V Bl E H JE i FDC/DCE: 25

MTP-5 TYPE 5V FIXED OUTPUT VOLTAGE DC/DC CONVERTER FOR GENERAL USE

M62291GP
B o=

.I{/EEE;EEEE ....................................... 6~15V (ﬁ;EVCCﬂ 2\/)
.'fEE?ﬁ%‘itEEUTT ........................... 400 A (*ﬁ?)&Vcc:‘lZ\/, %ﬁﬁﬂ{f)

OHNELESNE TR SR (120kHz $5/AE)
@K EILERIRIPEEE
@ R B/ BIsEHISOT 2554

A &
B &HAMER. EflinE. Bt—RBFiRE

FEATURES

* Operating supply voltage range -« 6 to 15V(typ. Vcc=12V)
* Low power dissipation -------..e.e 400uA (typ.Vee=12V, at no load)
* Built-in oscillation circuit with no external components

(120kHz typ.)
* Built-in overcurrent protection
* Ultra-small package 5pin SOT-25 applied

APPLICATION

Local power source for audio equipments, portable equipments,
electronic equipments in general.

PIN ARRANGEMENT (TOP VIEW) ‘

CMOOC = 15 colecTon
R OUTPUT
GND [2] ©
o)
Vec[@ T© [4]IN
SOT-25

| APPLICATION EXAMPLE |

ViN E RESISTER FOR OVERCURRENT PROTECTION

OVERCURRENT
PROTECTION
CIRCUIT COLLECTOR

ITPUT
PWM Comp R

i GND

-

—OVout

3.3V. 1.8V(2.0V. 2.5V)2CH[E xEH JEif FIDC/DCH: 1 2§
3.3V,1.8V(2.0V, 255V)2CH FIXED OUTPUTVOLTAGE DC/DC CONVERTER FOR GENERAL USE

M62292FP, M62293FP, M62294FP

B oA
@ LIERIRRESERE e 4~15V (5V #RIfE)
[ Y ii=E 3z T ARRE R R R R ERERPRPERE 1.5mA (Vec=5V, FfaZht)

OHNESV. 33VEANEERSERNE (IR
OHELESNETTUHHTRHER (110kHz #RE)
@K FAsEHISOPET 3%

A &

M32RZR T+ RIE IR 174 2R FIBK SRR IR
EEAREE—REFRERS.

FEATURES

* Wide operation power supply voltage range

« Built-in oscillation circuit with no external components

(110kHz typ.)
* 8pin SOP

APPLICATION

Power supply for M32R + flash memory.

General electronic equipments such as portable equipments.

Part No. IN1 IN2
M62292FP 3.3V 1.8V
M62293FP 3.3V 2.5V
M62294FP 3.3V 2.0V

| PIN ARRANGEMENT (TOP VIEW) |

Couri @ 2 = = [B N1
GND [2] B R R [Z] RESET
Cout2[3] © & < [6] Cd
Vec [4] B 5 B [5] IN2
8P2S-A

| APPLICATION EXAMPLE (M62292FP) |

4 to 15V(typ.5V)
o Low power dissipation ««-«-eweeveeenees 1.56mA(Vce=5Y, no load)
* Built-in 2 system voltages (5V,3.3V) detection reset function

Cin

VIN (5V) O %
T

Vour2(1.8V)

' 5)IN2
+
Co2

T

Vourti (3.3V) Vce
IN1
n @ Coutl
Cot 1
M62292FP
Coutt
RESETR Cd GND
@7

+

3.3V LINE

1.8V LINE

v
MCU etc.

TiBIEDC/DCE: 25
7ch DC/DC CONVERTER IC

R2A20016NP

¥R

O T EEENEHHMOSRAE
@ FFBENERMIMERE KT
@ T EFH EBERNT FH B KETHIThEE
OSSN EEAMAPEERIE (1BiE4)
@PWM/PFMB ZhEI#:IhEE (BE1~3)
@FF KL 8hE (PWMIRSET)
BB 1~3: 2MHz. @1E4: 1MHz.
1BIE5~T7: 500kHz
@ ERNIIEE (BiE4)
OHERBINERFH
PON1 : IBiE1—iBiE2—iBiE3—~\@iE4
PON56: 1BIE5FNiRIE6REET B3

(BESEER BEN)
PONT7 : 1Bj&7
QN FH BTN

QOHEMERLE (BiE2~4. 6)
@ & F{FIATHEE (SCP. OCP. OVP. TSD)
@LCD BLAANIhEE (1RiET7)
@ T{EHJESER: 1.5V~5.5V
(I TESFHED. 2P ESTEM)
@fE:
5mm X 5mm X 0.8mmt. 0.40mm pitch.
40ERIQFN

A &
HADAEYL . BAREGHL

FEATURES

* Fully integrate output MOSFETs
* Internal phase compensation
* Built-in Shutdown function for all boost converters
« Highly efficient auto Buck-Boost converter (CH4)
* Auto PWM/PFM mode switching for improving
efficiency at light load (CH1~3)
* SW frequency (@ PWM mode)
CH1~3:2MHz, CH4:1MHz, CH5~7:500kHz
» Output voltage detector for system reset (CH4)
* Power-on sequencer
PON1: CH1 — CH2 — CH3 — CH4
PON56: CH5 & 6 are starting up at same time
(CH5 complete prior.)
* Built-in Digital soft start function
* Built-in discharge circuit (CH2~4, 6)
* Built-in protection circuit
(SCP, OCP, OVP and TSD)
* Dimmer control (CH7)
 Operating voltage range
1.5V~5.5V (for 1cell Li-ion and 2cell AA battery)
* Package:
5mm x 5mm x 0.8mmt, 0.40mm pitch, 40pin QFN

APPLICATION
Digital Still Camera, Digital Video Camera

Power Management Linear ICs

| BLOCK DIAGRAM |

UNREG
(Vbat)
X 0
™ 2
Jﬁ'r e = 7T §
—VBAT T'VCC REG %Lg‘:
GN s o
VREF | {VREG Vout! % E)
L (5.0V) KE
VREF 4 9 E
Vout1 777 ] BG N
- CH1 select | oUT1 L, 777 <
FB1 Sync./Boost B0~ &
1 Current mode || ==
PFM/PWM
EXOUT
Vout2 PVCC2 o+
s Vout2
- CH2
Sync./Buck B oute, 777 T (1.8v)
] FB2 Current mode b =
PEM/PWM [ ==
PVCC34
Vous | CH3 451 I = Vout3
B Sync./Buck ouT3h 777 /5, (a.v
1 i Current mode L T
PEMPWM__ [ ==
PvCC4 L,
Vot o i OUT4D =
CH4 7
FB4 —1
1 Syne./ Vout4
Aéto Buck-Bcéost VO4 3.3V)
urrent mode r
—E OUT4U T ;’Lﬁ' ©
LJ
POKB HE ]
C v @
PVCC5
Vout5 [1 . Vouts
| oo so5 (15V)
L FB5 Async./Boost ——o0
r Voltage mode OuUT5 e
-
PVCC6 L
Vout6 L -+ Vouts
. CH6 I (-7.5V)
1 FB6 Async./Invert ouTe 1 o)
o Voltage mode T
PWM
DCG6
PWM ADJ7 4L
pulse L ouT7 Vout7
CH7 — (C.C.20mA)
L Async./C.C. Boost
e Voltage mode +
PWM Sb7 i PP\
NANAN
T
PONS56 | ON/OFF e
pPON7 | Control Tspl [ScP
Digital
PaD
| -
Die-PAD

PIN ARRANGEMENT (TOP VIEW) ‘

w

(23
Tooooooooa
nonnnononnan

=
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FRIEZ&MEIC Power Management Linear ICs

8iRIEDC/DCEEHAEEIC MEIGBTIKZNIEE AN AEBHREIC

8ch DC/DC CONVERTER IC PHOTOFLASH CAPACITOR CHARGER WITH IGBT DRIVER
R2A20010NP R2J20071ANS
B R F =R
: : * TBLOGK DIAGRAM | ® s | BLOCK DIAGRAM |
Q@SEELH (FERIE3MIE. PFEEK2BIE. O OFAEHEERNAHIRE AR
F /B E YR B 2B IE . ¥ TS 1B IE) o \ ool Liion battry Q@FTHEERMNFANTER =M (FBSA) HEERNAR %
.m§5ﬁiﬁ_ﬂgﬁﬂj[\ﬂosﬁﬂ§% juny \;\DVREG vccé sy @JBSDMJUT (S22 .EE%%}E%;&%%E@"ENCh MOSFET é hg%i
o (EE1 2030405) e, LE (60V BK) vee ‘ £ O ot
S emEMi R () B Jj o o ORI [ wa ] |
Mo O EXITH (BiEl. 8) - ] e T - {REBEARIPIABE (UVLO) - l = N SiEN ICO
r OESEMSEE (BEI 2. 3. 4. 5) ey, - - AKHILIRE vo  wou| o] " )
S emEmEBRREAR ) ) | J  Noh MOSFET#k i )R 1 7
& (1Bi&2. 3. 4. 5) wi [ [onoe| ity oot [saro - BT ER =R RIPIIEE FULL N S
@E MK (JBE5) B ' O ER—RMERIFHEIIRE & 3?)7 vial || Secondary || mONI
O FF X% e v O GBTIRH B4 M T HATIGBTROF M ST B L T L L vetesion || e | Sren
BIE1~5: IMHz @’ reut sustost || o1 vourz @ /NE MRS EE: [ [ [
BiB0~8: 500kHz ‘ i s —H e DFN-10 (2.5 X 2.0 X 0.6mmt)
O FF /Xt [ L ‘ s o
.’-Fﬁ'kEfﬂ] Pvcci/ou'rs m 1:% % Chargd enable > ‘% Switching Control
@RIFINEE (SCP. OVP. OCP) K Em e - BRDAEHL. DAL g )
@ COW K N AL (Biks) , ol PR | Py 5 EALSR AEH £ | .
@ T/ERERE: 14~45V ot s H - FH Y U S
(ZHIHEBTF. 2 ASTH) From OUTA 7 3 Nobs
ik | EAO, 7 FEATURES TEST) TSD PGND
6mm X 6mm X 0.6mmt. 0.40mmpfEa. i « Self-oscillation method with fly-back transformer l_( %j
48 RBIQFN i O Conra ‘o * The charge completion is detected by indirect detection method N -
comp > i e with tertiary(FB)-winding FLSW ‘ '}GBJVGE“ Srobe IGET
A & — + Built-in high voltage Nch MOSFET for Power SW (60V max) IGBT On/Of % IGBT drver % ﬁ
* Various Protect functions v v *
HADIENL. FADER A F’“"f”“ - Low voltage protection (UVLO)
vours VO o - Thermal shutdown
Foecbeck - Maximum Off time limitation for Nch MOSFET
EE e Ho - Overcharge protection for open tertiary(FB)-winding

* 8-channel architecture (3ch step-up, 2ch
srep-down, 2ch) selectable step-up/step-

down, and 1ch Inverter) ’
¢ Built-in 5ch MOS transistor (ch1, ch2, ch3, o2v
07V
—

* Adjustable primary side current
* IGBT driver is adjusted to Renesas’s strobe IGBT characteristics.
* Small leadless power package:

DFN-10 (2.5 x 2.0 x 0.6mmt)

VouTe

ché_l, gnd ch5) D*
- Buitin htdowm ot o gicgaé'h%r)‘ame” 0, APPLICATION | PIN ARRANGEMENT (TOP VIEW) |
* 5ch synchronous rectification (ch1, ch2, ch3, e Ne - Digital still camera, Digital Video Camera, Optical film camera
. ET;H asr;igg 5r()esponse curret feedback circuit \'S"Z”"fﬁ:? ;Di - Mobile phone
.(ggst’s?ra% gir:g&i??gh%r;s) 4 T ] | e orain[11O [10] PaND
) EVHVJIE%”&’L? P el H O MONI [9] (tesT)
+ Inopondont ONIOFF control Lo L] [ vee [8]1GBTGDR
. g?;i:éta;:mction (SCP, OVP, OCP) @ ) FULL [7] FLsw
: Dimme_r control for LCD .BL (Shs) :uwmt‘ -
e el Lon 3 A pran) po[ == ] =l [&] cranos

* Package:

6mm x 6mm x 0.6mmt, 0.40mm pitch, 48pin QFN 992 3 25 2 o . o - 10pin DFN
58888828 & @ %
APPLICATION *
Digital Still Camera, Digital Video Camera | PIN ARRANGEMENT (TOP VIEW) |

R2A20010NP (48Pin QFN)
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PWM Controllers

el
=3
=
o

HIEZLIEIC

CRT Y11 22 [E) 4 fRE FIPWMIZ HI| 28
PWM CONTROLLER FOR SYNCHRONIZATION
DEFLECTION SYSTEM CONTROL FOR CRT MONITOR

M62501P/FP

R

OV SN EMES R
.PWM*.‘?%U&EZ%;EE}L .............................. 15kHz~150kHz
OHNER BB
O EN R EHHIRFNER K
JB3 Vee>9v
E1E Vee>6V
OHEEFI LA HiL R ERIFEE (OVP) |« KB /ERIFE
# (UvP)

A &
CRTE RIS

FEATURES

* PWM output in synchronization with external signals
* Wide range of PWM control frequency «--«---.-e... 15kHz to 150kHz
« Built-in soft start circuit
« Built-in low voltage output malfunction prevention circuit
Start Vcc > 9V
Stop Vce > 6V
« Built-in output overvoltage protection circuit (OVP) in the control
line and built-in low voltage protection circuit (UVP)

APPLICATION
CRT display monitor

| PIN ARRANGEMENT (TOP VIEW) |

PwMoOUT [1] O [i6] GND
vee [2] = [15] Vrer
T [3] 2 4 pTc
Cosc E 8 E‘ FB
Caac E % E‘ IN-
POUT [6] ﬁ ] IN+
ovP [7] ol Bo
uvP [8] 9] BI
16P4(P)

16P2S-A(FP)

| BLOCK DIAGRAM |

\ FB  IN+

cc IN-  Bo Bl
—@&——-—————O——
i o4 ]
o o3 {E8 - J
| ‘ ey ‘ PWM OUT
e by — M |

TRIANGULAR
WAVE
GENERATOR

OvP POUT Tin  Cosc Casc GND

CRTYE M 23 [E) 4 R FAPWMIZ FI 2%
PWM CONTROLLER FOR SYNCHRONIZATION
DEFLECTION SYSTEM CONTROL FOR CRT MONITOR

M62504P/FP

¥ R

OPWMEH S5MEBES RIS
.PWM%‘E%U&Eg:;EEU‘- .............................. 15kHz~150kHz
OHEHR BB
OHEN R EHHIRENER I
B3I Vee>9V
1Z1F Vee<BV
@HHZ KM PRI IhRE
ONHERHFIIRE

B &
CRTE RIS

FEATURES

* PWM output in synchronization with external signals
* Wide range of PWM control frequency -------------- 15kHz to 150kHz
* Built-in soft start circuit
* Built-in low voltage output malfunction prevention circuit
Start Vcc > 9V
Stop Vcc < 6V
* Built-in Pulse-By-Pulse method current limiting circuit
* Built-in Timer latch protection circuit

APPLICATION
CRT display monitor

| PIN ARRANGEMENT (TOP VIEW) |

PWM OUT[T]| O T@GND  PWMOUT[T] O [TB]EMITTER
Veo[Z] [[3]CLM  COLLECTOR[Z] [T5]GND
Tn[3] % [12] Vrer Vee[3] = [14]CLM

CT (OVP)[4] g [f7]oTC Tn[4] g’g (3] Vrer

Cosc[B] = fo]FB CT (OVP)[5] S [[z]DTC
Chec[6] o [9]IN- Cosc[6] o [T1]FB
ON/OFF[7] [B]IN+ Crec[Z] [10]IN-
ON/OFF[g] [9]IN+
14P2N-A 16P4

| BLOCK DIAGRAM |

GND VRer DTC FB IN- IN+ CT (OVP)

—_—
1

Reference
voltage

Timer latch

\

Pulse-by-pulse
current limiter

PWM OUT Vee TN Cosc Caac  ON/OFF CLM

BB TFRIbITRERESIC

LITHIUM-ION BATTERY CHARGER CONTROL IC

M62242FP/AFP

¥ o=
OHERTRNFEEIBFEENSRBERELERE
(%B+30mV 4.1V (AFP) /4.2V (FP) F#h)
OHE R FHLASVEEIR
QBT 55 AP AL, FISRI &M IR
@it 16EHISSOP

A E
MAHFHEE. —REFIREARBIEER

FEATURES

* High precision reference voltage built-in for full charge voltage detection
(4.1V+30mV(AFP), 4.2V+30mV(FP) available)

* 5V power supply for MCU

« Various kinds of charge flows are available by the interface with MCU

* Package : 16 pin SSOP

APPLICATION

Personal Digital assistant battery charger for genaral electronic equipments

PIN ARRANGEMENT (TOP VIEW) ‘

sp [1]O 6] ouT
capJ [2] [15] GND
REF [3] 14] HBAT

=
vec[4] R [13] LBAT
vear [6] &  [12] vorF
patA[6] @  [11] vSENSE

st [7] [10] TYPE
s2 [8] (9] TH

16P2E-A

BLOCK DIAGRAM |

Charge control
ON/OFF

MCU
(M34501)

Constant
voltage
control

- VBATAS\

Bin

Power Management Linear ICs

HE
7
#

For batteries
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EHIEZIEIC

Ha itk FB For batteries

Power Management Linear ICs

M62237FP
oA

@ T{ERRIREESERE 2.5~15V
OHEERHEREABER 1.25V11.0%
OPCEHIFIHAIR: 20mA

@t sEHISOP

M62253AGP

* Operating power supply voltage range 2.5 to 15V
 High precision reference voltage 1.25V +1.0%

* PC terminal output current 20mA

* Package : 8pin SOP

@41V, 4.2VEE T
OHESHEEERE (REBE) 4.2VE30mV
@ IFIER. IEEFTR

@ AT 2E IE [E) 3T AR R St FEFE O AR AP TH A
OHWHEIEEFIRBE . {KiEHEhFHEARIATIAE

. xm e Charger, Switching mode power supply secondary side control QN BB INAE ; hi%h/IO\.N tefmpetfature battery
= FF TEZ Rz NS ; — T * Recharging function
:ﬁgigﬁ%ﬁ%}?ﬁgﬁggm%“ 2 LED driving circuits to Indicate charging conditions
R=EN S

* Corresponding to 4.1V and 4.2V battery

« High precision reference voltage (charge voltage) built-in
4.2V+30mV

« Constant current and voltage charging

* Charging inhibit and protection function for over discharged battery

* Charge disabling functions for an over discharged battery and

* Delay circuit to prevent chattering
 Package : 16pin SSOP

Lithium-ion battery charger for handheld telephones, etc.

@13 16 HISSOP

FHERTRENEETEBIRSE
| PIN ARRANGEMENT (TOP VIEW) |

PIN ARRANGEMENT (TOP VIEW) ‘

AmpA+in [1]© 8] AmpAout ™ [1]© [16] our
AmpA-in [2] (7] PC c3 [2] [15] SENSE+
Vrefsw [3] [14] SENSE-
GND E E‘ Vee

E‘ VSENSE

vee [5] [12] GND

8P2S-A NG [6] [11] NC
LED1 [7] [10] c2
LED2 [8] [9] c1

16P2E-A

Vref [4] 5] AmpBin e [4]

dOVESCCIN

.
E}Eg
7]
2
By
5

Fith A
For batteries

BLOCK DIAGRAM |

AC input| & IL? %

| BLOCK DIAGRAM |

+
2.2uF
C1 Vee

M62237FP

Vop VrefSW
DO — —_
Vee Regulated Supply 4.42V [4.53V] l
PWM IC Ver.1 4.0V>3.9V[4.1V+>3.99V] OE ouT
Vee + Erroneous Constant current

Detection

ISET ISENSE-
[

control
ISENSE+ |

Preventing ,—
7

Y

ouT

Constant voltage

control 4
—DT VSET VSENSE

b—“—

9
Current [ \‘J

Erroneous
Detection detection ! to VoD pin Battery
Preventing
Erroneous
Q—[ Detection 1 q4sv | 10KOhm
Preventing —1 [ _49V]J\
®
' TIN
JEEEREY
- 1321v)
GND C3
0.1uF thermistor
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LITHIUM-ION BATTERY CHARGER CONTROL IC

M62244FP

¥ oA

@ HF4.2VEth
OHEERERARE (RERE)
@K E3FER 2 (IRIBIMERTZZZN)
MFIBIZEERES: 29590 ()M FTHEERES: L1/t
(3)FEHERES: L94/\iF
@ NI TR RIPINEE
EHERL (58, KERt
QN EZH I AERB K
@7 T XA ThEE
(ISE AR HERT (2)iEH 25 JE TNRERT
@73 20 HISSOP

4.2V+30mV

A &
EETRBTER

| PIN ARRANGEMENT (TOP VIEW) |

FEATURES
* Support 4.2V battery

« Built-in high precision ref. voltage (charge voltage)4.2V+30mV

* Built-in 3 kind of timer (externally variable)
- Initial setting timer : about 5 min.
- Recharge time : about a hour
- Charge timer : about 4 hours
* Protection
- Overdischarged Battery
- High and Low temperature battery
* Built-in delay circuit for chattering prevention
* Built-in charge OFF function
- When adaptor pulled out
- When adaptor voltage goes down.
* Package : 20pin SSOP

APPLICATION

Chargers for lithium-ion batteries

etz [T] () [20] Idet1
Vsense 2] [19] CTRL
Vadp1 VvCC
p1 [5] = [8]
Vadp2 [4] % [17] LED2
Tdet [5] N [16] LED1
Vrchg [6] ﬁ [15] GND2
Ifull 7] M [14] c2
Cosc [&] o [13] c1
sTP ] [12] GND
VREF [0} [T vevref
20P2F-A
[BLOCK DIAGRAM | ‘ s
5 CTRL
re = et et oy o | |
\ Logic power supply ‘
| toah L [Tt O
= | 75 Vref =
Z Z =
\ 7 il
***’ﬁ***z ********* = Cosc | Z
Oscillator 8
- 1 — — — — — — — - 71 - - — — — — — — 1 — — — — — = 77
CV cont. — 7 3
\ (GND2 (:CFQ \
—a3 | ‘ 7] ‘
1uF ; ‘ CCoont. ‘
o
e e === = = 4L - mm _Charge control bk, SotuF
v
- N 6 Y ‘Ba e:/connecldelecls S;decuiem ;Chargecunem
o ‘ | N ;
A | jgevleerc surrent tH'
~ ! ==
‘ = ! e Charge current
@D @D I = L L P detection bloﬂ
* SN e
| Eey | '
+L L
Lo L = 1 Battery volt.buffer
E | e | e
L

Adaptor voltage detection block —!

Open or sTP | —
e

LED1 L — — — — — T T

L — — — — LED control block -

M62244FP

S T SR

o

Control \
logic block \
‘ Vcvrer
= Vrchg
Il (O
p4 s
=== 7r |
L__ 7z~~~ _ Chargevoliage detection biock
T T T Vowref - T Vevref
| 2
5

e

*1.0ver discharge detect
*2.Quick charge start volt.detect
*3.0ver voltage detect

*4 Battery connect detect 1
*5.Battery connect detect 2
*6.Charge stop / recharge detect

EE TR SREHIC

LITHIUM-ION BATTERY CHARGER CONTROL IC

M62245FP

¥ o=

@ F4.2VEEith
OHESHEEREERE (FHREE)
@ FIER. 1HEETE
@ 2R (a3 A A A Sth FE R B AR $PTH A
OHNHEEILEFIR. KiBHE b FEERIPTIAE
@HTHH IR INGE
QB2 BRAMLEDE RREIRE
@1 E ZHiRy IE TR
@ E3ThER8F (HRI|SMEAZET)
- MIRIEEER RS (MR ERES) « 4594
- M ER R (TR EReE2) « Z91/8aF
- FRHEERES: Y4/
@k ERERILEDARINEE

A &
BEFHIBTERS

4.2V*30mV

FEATURES

* Compatible with 4.2 V batteries
* On-chip high-precision reference voltage
(charge voltage), 4.2V £30 mV
* Supports constant current, constant voltage charging
» On-chip protection function to prevent charging
of over-discharged batteries
* On-chip protection function to prevent charging of
batteries at excessively high or low temperatures
* On-chip recharge function
* 2 LEDs to indicate charging status
* On-chip delay circuit to prevent chattering
* 3 on-chip timers
(settings variable by attaching external devices)
« Initial setting timer (spare charge timer 1): Approx. 5 minutes
* Spare charge timer (spare charge timer 1): Approx. 1 hour
* Charge timer: Approx. 4 hours
* On-chip flashing LED malfunction indicator function

APPLICATION

Chargers for lithium-ion batteries, etc.

PIN ARRANGEMENT (TOP VIEW) ‘

Idet1 [1] O [16] CTRL
Idet2 [2] [15] Ve
Vsense [ 3] [14] LED2
Tdet[4] M62245FP 113] | ED1

Ifull (5| [12] GND2
Coscl 6 | [11] c2
Vref [ 7] [10] 1
Vevref[ 8] 9] GND1
16P2N-A

| BLOCK DIAGRAM |

Power Management Linear ICs

0.01 uF;

Control logic block

CTRL
H“L
A
Vce
10 Adapter voltage e
detection block || Reference voltage/logic
power supply block
Reset circuit r Oscillator
C1 ¢
Charge
r—Eﬂ control block
1 vvlv
Charge
— current
Charge current
< detection block

{«—— Battery connection
detection block (i

Battery voltage

LED
control block

M62245FP

Vsense
4 detection block 4‘:{’—1’

Vevref

Vevref

Battery temperature
detection block

HE
7
#

For batteries
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FEIRZMEIC Power Management Linear ICs

itk FB For batteries

M62249FP R2S20030NP
oA

@/NEEE (28FHIQFN) ©-VREF

veet Low power High power HBAT
supply detect | | supply detect Change control block Change current e
[—— control block

VW

O B R R (+0.5%) | BLOCK DIAGRAM | O 5 EL R FE(20.5%) | BLOCK DIAGRAM |
@ EINEMOSFETFE R < B @1 B EMOSFET R FF %
OHEINREEMR K 0.1uF jf @R ER RN sEL1 SEL2 o
- A EE R ith FEFE RE B R AL QN EINLEER SRR m D M
’ Tﬁ?ﬁ@,}iﬂ?}%ﬁ SIN J\DOUT ! ﬂﬁﬁ[@,%iﬂ?ﬁﬁﬁiﬁ\]‘%ﬁ = Back gate potential
. 20\ LT . BRAERE e | o Lo
.;T&Fﬁlj\ggid'% (ZB%HQFN) A daptor voltage derect block —I:_—,_ . ZO/J\ETJ'EETT% SIN [] ““f kN control _ ? [

1 o o ] pout
— FETH Voo
On/off control o -
N i

Juauno abreyn

Thermal
shutdown

>
0470 =

e
VCC1DET col contro Charge stop - detection biock
5 1 . <}—< LBAT Charge control block q /LION
?ﬁﬁg*ﬂm%d\ﬂﬁ%itm% }—] 4 currem cee _C\—' " i< Constant voltage | | Constant current ]
ﬁﬁg*ﬁmm% current detection — et _57
Battery voltage detect block X T
vee?
— Quick charge Charge stop/ Over volt N BAT | Vee :] ﬁg‘agctﬁzrﬁ%cg: | On/off control
start voit. Trickle charge detect ( 5
i . detect Detect ete Low power supply| Battery voltage detection block ] BAT
* High precision ref. voltage(+0.5%) ) o . N G| [ e e Rapid charge start] [ Charge completer ftage |
* Power MOSFET charge SW o o l — VREF * High precision ref. voltage(+0.5%) vohiage detection | |recharge detection| | detection
. . . ont bloct i
« 3 safety timer circuits Ly foochencil—( : gower MOSFET Chafgi SIW LED'Q';’:': S Vool | —
-Charge timer for overdischarged batt. GND1 Gontrol logle block urrent sense r_eS|s_tor uilt-in LED control bloc — — v Vee REF
-Precharge timer lemp detect block * 3 safety tu"ner circuits . - s Pl Potential —
_20hrs timer > LEDSW 1| Batt. connect detect. —C -Charge timer for overdischarged batt. GNDANA2 >
) N . > Internal reference VREF
4| * Small package(28pin QFN) Bat ow tompdtect Precharge timer ; ErGai el 5
HE é Reset circuit Batthigh termp.detect. -20hrs timer LEDSW & I — Crp el i E
2% —— - o temp.detect » Small package(28pin QFN) Control logic block | RE
- Portable models such as DSC, et Q Q JACOK [rm—— ) esbontae(— ] TIN i
9 ;‘ ; £
ortable models such as , elc GND2 CHasw \]: COSC GND3 _ s Ii . Battery connection
- I Battery temperature
DSC,etc. IDCKANOUT low detection

Battery
high detection

| PIN ARRANGEMENT (TOP VIEW) | { ]
GNDLOG1 DCKAN CHGSW TEST COSC GNDANA1
_ =
5 _ 853883
Ezz8393% 3 | PIN ARRANGEMENT (TOP VIEW)]|
[21] [15] - -
c1 @ [§ ne Bz282¢¢2
N.C [24] [12] veciDET Dﬁljlzljljlj
. 21| [20] |19] |18] |17 |16] [15)
TesT2 5 MG62249FP  [f] vee2 /DCKANOUT [22] [1#| DCKAN
BAT [26] [19] LEDSW ci 2 [18 N.C
LBAT [27] [2] GND1 Vce_REF [24] [12] /acok
HeaT [28] O (8] LeD sel2 [ R2S20030NP i seLt
nialaiolaioia BAT [2] [19 Leosw
EEEZZZg
§ § § 6 5 3 /LION [27] [=] GNDANA2
n.c 28 O [&] LED1
28PIW-A LA
3333 a » =
[a sl
28PJW-A
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FEIEZMEIC Power Management Linear ICs

BRIt FERE AR EHIC EEFE TR RESIC
LITHIUM-ION BATTERY CHARGER CONTROL IC LITHIUM-ION BATTERY CHARGER CONTROL IC
= =1
L B oR | BLOCK DIAGRAM |
OF L ARIEF. EEEHIFE | BLOCK DIAGRAM | O EHSARRE %
O BEEFZHBEEEES 8.4+160mV (277) @ 4. 2vEEith FBCV LED1 LED2 Csoft VCC1VCC2 VCC3
@iLir. HEE. IRERP. THARP ONEFBEEERE (FRREE) I_I I:l I_I I:l I_I I:l I:l
2 RGEHILEDIKE e — *— 4.20V=*30mV (Ta=25CEK
.W% /l\% IR EEZ#J%EB %% POV30my ( 2 Aj) l ‘ ‘ ‘
O HNHE 2N R E I ERT 22 ThAE Red LED Gfe’@ @ ER . 1BEEEHIThAE LED ar Soft-
(T Hee / FEER) e @ A it EE AR M T B river start
@ % F/N B 20 EHISSOPE 3 e OB R E NI A VBt
L 7‘ e LED1_|LED2 Csoft | Veel | Veo2 | Veed @ FEEHIRIFTIAE
B & - ] - MR LR R IA - Charge Switch ]
ALAEY A% . R il That CCCYV control circuit VB2
E AT R A I T AR Adaptor [ 7501 Gant current
i | = ver - R E T A Control constant voltage)
FEATURES Photocoupler uﬁgﬁ%:gie:d LED driver | ¢, - <+ " Wiﬂ.\*‘f{f?ﬁﬁﬂ% PHC
» Switching type constant voltage and constant lﬁ T startup ~ VB2 . W'r_h‘w‘ilfl)\u EE;{% ; Charge
current control for charging L = — D—u @M LECERINEE Adaptor Current
* High-precision charging voltage control, AC power supply ey > L Dlscon_nect Setting
8.4V 60 mV (2 cells) S e 7DADJ2 B & Detection > [
* Over-discharge, overvoltage, temperature, L Adapter control circuit | ~ FET control circuit . .
and excess heat protection = T curentseing et —W’ HAEYL. BAEENE o | o | Logic Ref
e Built-in drivers for 2 LEDs i DV?F \;0 tage Control Velterence
= l| +2 on-chip timer functions (over-discharge, charge) T FEATURES etection oltage - 3
7« Compact 20-pin SSOP package — e | ' g
E‘; 8 > B D Vsense * Respond to PCE (Product Safety Electrical GND1 I: Low voltage Over Battery E 3
S APPLICATION P ——— Voo Appliance & Material) ) discharge 14— ) 5
DSC.ete Logic = | L L " Respond to 4.2V battery ooz [ | (O ) Timer Deteoton
s GND1 [ 4 circuitry 10k2 = = 9R « Highly accurate reference voltage (charge voltage)
L | cragocumen 1> : built-in 4.20V+30mV (at Ta=25degC’)
GND2 idemm o P | n « Constant current constant voltage control function Overcurrent @ Charge | | Battery
| osiar ™ built-in Detection > Timer Tem.
» Battery connection detection function built-in Detection
‘ » Adaptor connection detection function built-in
ADJT |:| LEDSEL ce 1T * Rich in protection function Charge ¢
) - - Safety timer function built-in Terminate 0oSsC
Fedt - Over discharge detection function built-in Detection T
T - Over voltage detection function built-in [ [
PIN ARRANGEMENT (TOP VIEW) ‘ - Over temperaturg protection'circgit byilt—ip '
- Erroneous detection prevention circuit built-in
« LEDdriver function built-in ADJ1 LEDSEL CC
APPLICATION
Veel ] (O [20] VBAT1 DSC, DVC, and so forth
Vee2 [Z] - VBAT2
Vee3 [3] N VSENSE
FBCV [Z] L Csoft
GND1
=] 8 ADJ1
PHCE] o  [iElADR2 | PIN ARRANGEMENT (TOP VIEW) |
GND2 [7] 2 VDD
LED1 [&] 92} TH 1t \
tep2[g] 9 Iref veetr (O T VBAT
LEDSEL [10] [T cc VCC2 [T [ 1T1 VBAT2
VCC3 [1T] [ TT1 VSENSE
20P2F-A
FBCV [T ] [ 111 Csoft
GND1 [T 111 ADJ1
PHC [T 111 ADJ2
GND2 [T 171 VDD
LED1 [T} 171 TH
LED2 [T [ 117 Iref
LEDSEL [T [ 171 cC
20pin 20P2F
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FRZMEIC Power Management Linear ICs

EEFREbITREREIC S FFUSBIER BIER B FRE it FEFE FHRE IR IR IIC
LITHIUM-ION BATTERY CHARGER CONTROL IC USB-CHARGER-COMPATIBLE LITHIUM-ION BATTERY CHARGER AND POWER SUPPLY SWITCHING CONTROL IC

R2A20050ANS R2J20052NS

£ &5 =1
B R [ BLOCK DIAGRAM | B oA FEATURES
o:isioune o m TR  upparfor sl o i batee
iy N o a6 °
.WETEE%’EEEE (FEFBARJE) 4.20V+30mV (Ta=25CHY) .USQB/ADPQA)\wﬁIjJE" -  System supply-battery charger automatic load distribution function
@ T ER. 1EEEFITIEE vee *) Path-transistor includes the function that prevents negative current from BAT o VCC. BAT O RGN TR KB B R IhAE N « AC adapter to system/USB/battery power supply switching function
@ e St S T T AL L . Q@ EEEI RS AIACIERL 28/USB/FE ith IR R L3R Th&E « On-chip low-loss MOSFET between better and system (HAT1069, 38mQ typ.)
@ [ E R = N THAE EE L4 N @ RER It —RLEFIRHI KMOSFET « Input current limit function (AC adapter max. 2A, USB 100mA/500mA/900mA/1,800mA
iR
s e Gate control (HAT1069 38mQtyp) selectable) _ _ ,
.Wiﬁ?ﬁf@.lﬂﬁa - RICHG - circuit B ] @i N IREITIAE (ACIERISEE A 2A, USBATHEIR100mA/ * Compliant with Electrical Appliances apd Materials Safety Act
@ 5 iR FE A M Th &R VSENSE VSENSE 500mA/900mA/1800mA) (charge current and control voltage switchable by 12C)
@ i B R R MIThAE Vref jDJ %‘ gcLc Ar.n " n; . mAs z [ * High-precision charge control voltage, 4.2V £30mV
v controllS 2 cona .ﬁ AESAmREE (BEICURFTRER. EHIBE)  On-chip constant current and constant voltage control functions
@ ZTLHIRIPTIRE ’\‘/ZF; — @ =B EREIEGHIEE4.2VE30mV « Chip temperature detection function
mﬁtémﬁtﬁﬁmaﬁ Reternca | e @ NHIET. [EEREIThEE * Thermal shutdown function
Tm%*ﬁfﬁ IhgE l: Bi:;"cai?ceuit AV\Ilor::cvdd Iog'cmd VSENSEg :;‘i; gi*%ﬂﬂlﬁﬁﬁ * Timer function
" i [z B ver voltag LA 4 ﬁb
m rhl_EE}_ *ﬁ‘}ZI}x L BE Vref vee S Odelecu.:zng ERTE Bt
- TR L )i AR R AT AR P it FEFR B AR P Th A SSENSE © Ef B INAE
- T?}L Recha_rge
E;;er}i ﬁ:’é‘:"‘% o Ot | crage |4 St B & APPLICATION
e RIC ogic
. Completon vol s L.
BT S —‘Eomplehonicurrem e detection @ AL FEHL * Digital cameras
@ HNTHLECE RINEE L] § detection S:ntrgl O « Mobile phones
<1>—> Timer I Trickle/quick charge * PDAs
A & LED control |1 detem ®FDA « Portable memory audio players
% R - .
W BUBIEHL. FHL. PDA. A :Egi%g;ﬁﬁm% * Handheld game consoles @
£ . . N VDD > E2W =
SN ESXEEESE. EREN S Lo ee ' E3
5 \ele} =
~ FEATURES oo —{ vor_ > | PIN ARRANGEMENT | | BLOCK DIAGRAM | -
* Available for 4.2V battery LED g
« Built-in high accuracy reference voltage (charge voltage) 4.20V+30mV BAT (1 O @ SYS sYs
(at Ta=25degC") TH ADP SYS
» Constant current and constant voltage control function ose Fomco=mccoo== TMRent BAT & lﬁ SYS
* Battery connection detection function Rosc (NO)|3 E (NC)
* Built-in adaptor detection function >
NC) (4 15| ADP m
* Built-in recharge function (NO) E Curront o
* Built-in thermistor interface for battery temperature detection UsB |5 E RILMTA ::-.T ]
* Built-in chip temperature detection function USUSP1 |6 @ GND =
« Substantial protection functions conrol BAT
- Safety timer CEN1[7 [12| rosc USBO A Gontrol BAT
- Overdischarge protection RICHG [8 |ﬂ SCL
- Overvoltage protection
- Charge prohibition protection for overvoltage and overdischarge UCTL1 {9 @ SDA "
battery. TOP VIEW
- Thermal shutdown function Logevad
- Erroneous detection protection RILMTAO 1 _
« Built-in LED display function 18 1 R|CHGE D
. Vref
APPLICATION 17 | Underside 1 — 2 t N
detection
For DSC, cellular phone, PDA, portable memory audio player, handheld 16 3 CEN1
ame machine, and others. 15 4 cetectin
9 UCTL1
14 5 Complet;%n_:glbage
USUSP1 s
rickle/quick charge
13 Underside 2 6 switch detectiol
| PIN ARRANGEMENT (TOP VIEW) | 12 7 -
11 8
LogicVdd
10 9 ROSC
vee [ 1O [] ear BOTTOM VIEW T e
o O SDA
Rosc [l VSENSE PKG DFN-18 3.4mmx4.8mmx0.6mm L Registers SCL
Jetection
teo | ] RICHG c|> GND
GND l:l |: TMRent 12C read/write access is not possible without either ADP or USB input.
vop [ ] TH
10pin DFN
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LITHIUM-ION BATTERY PROTECTION ANALOG FRONT END IC

R2S20020SP

B o FEATURES

OcMosEAIC : gll:/ll?ES'I"r:(:rlglggi:trlgled by MCU
o W%:E:FEHME@}EWEEFHFETE%UI#% e Linear regulator(2.5V output) for MCU power supply
O© AER] AER FHLEIRRI2 5V H RS E AR * Linear regulator(3.3V output) for LED power supply
[ ) WEE%'TELEDEE/EEI]33V$@HZ‘ $H**%E%§ * Power save function
@ N EEIIRE * Cell balancing circuit for adjusting each cell voltage
@ N E AR/ ith B T (8] B TR R R R Sh 1 TR B& * Reset C'II’Cl'JIt for detecting voltage drop to output reset signal
OMESfrn, KR ESHHIRUBETE, by monitoring reguiator voliage

9k}=§ﬁ|’:|:'.§m1'5 = . 3-.Wll’e interface VYIth MCU ) .
0';%;)4*)1%?5;_%f « High voltage device(Absolute Maximum Rating 28V)

5 GO A= 27
O STt ER M (HXBABEE28V)

A & APPLICATION
EHEER Smart battery

| PIN ARRANGEMENT (TOP VIEW) |

VLED [ O
VREG [2]
DFCNT [3] T
CFCNT [4] %
/RESET | 5] §
DI [6] S
CLK | 7] o
Cs L8] o
CM 9]
Ao [10f
20P2E-A
BLOCK DIAGRAM
| | fie Bl I 7]
» Vcc Vini2 Dfcut  |Cfeut Pfcut
VLED éVCC Vee Vee Vi
E VLED |~ ON/OFF é
i FET cont.
Pack
EVREG Mo;itor
VREG T
+ (<— On/off *
RESET cont.
/RESET
. I
Vin4
[DFCNT o0 g [15]
3
CFONT ’—Z/
(4]
I:CM
9 .
'—¢ 1 55 l Vin3 o
EDI ¢
T sp 4 —
@ interface Latch &5 Vi
E switch OO0 T (L E
: % Vin1
- o=0—¢ iz
A0
@ Output select *\W—l ’_O-/O—T %
T % W 2
x0.43 s00mV Lot
GND

3VTYPE 8-BIT 36CH
D/A CONVERTER

M62370GP, M62371GP

B oA

@R [E2.7~3.6V

@16 BITHIBHA TR
(DI. CLK. LD=%4HE)

@1 E8fI361BIED/ AR 3

QN E6IEEHIDAC (Ao31~A036) , AIET 2 MEHIEHIEE S B FHE
BI4N RS

A&

B —ERX VTR, VIR. TV. CRTEREZR AR T Fig&HsHE %
XM62371GP 4 H IR ZhAE SRR

FEATURES

* Low voltage operation (2.7 to 3.6V)

* 16-bit serial data input (connected via 3 pins:DI, CLK, LD)

* 36 channels of 8-bit D/A converter

* 6 channels of D/A converters can select output from 4 data stored
in each converter, through 2 control terminals (Ao31 to Ao36)

APPLICATION

Adjustment/control of industrial or home-use electronic equipment,
such as VCR camera, VCR set, TV, and CRT display

*M62371GP is a product with increased output drive capacity.

PIN ARRANGEMENT (TOP VIEW) ‘

=1 Aoss
1 Aosa
1 Aoss
T Aos2
1 Vss2
= Voo2
C1
Vee
1 Vost
[~ Voso
1 Voze
-1 Vozs

Aoss [ Ao27
Aot [ Aoze
Aoz [ Aozs
Aos [ Ao2a
Aoa 1 Aoz23
Aos M62370GP 1 Aoze
Aos M62371GP I Aozt
Ao7 1 Ao2o
Aos 13 Aots
Aos 13 Aots
Aoto 1 Aoi7
Aot O 11 Aots
x S _soygoze
5038358528228  4spepa
| BLOCK DIAGRAM |
Vce GND
e

Do 16-BIT SHIFT REGISTER CLK
D15 D5 DO DI

‘ 8

‘ l ‘ l ‘ DECODER LD

[
I 8BIT | . 8-BIT 8-BIT
LATCH X 4 LATCH X 4| [LATCH X 4
[ [ [ DATA co
Vop1
Vssi ? i i

Aot e Aoss Aoss Vopz2 Vssz2

3-5V TYPE 8-BIT 12CH
D/A CONVERTER

R2A20169NP*/SA*/SP

R

@1 2L BITHIBM AN

(DI. CLK. LD=£40%)
OHE121BER-2R+ 7 B KIS 1 BE8 LD/ AL #e 88
Q@ L {RIFIFLMIRE: +1.0LSB. WM IELMIRZE: +0.7LSB
@SB 12/ % HFE JE7EVec-GNDIE) £ 12 IR I ZE IS B A 58
OHNE LHEEE
@ ENM KRB AMABRNIRFREES
@ % B /INBUQFN-20%F 4 (4mm X 4mm)

A &
LCD-TV. $TEM#l. PPCER . OAZ &R TIiZ&RIBSEE.
B=HIAE A

FEATURES

* 12-bit serial data input (connected via 3 pins: DI, CLK, LD)

* 12 channels of R-2R and segment type high-performance 8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 12 buffer operational amplifiers with full swing of output voltage between
Vee and GND

* Built-in power on reset circuit

* High oscillation stability against the capacitive load of buffer operational amplifiers

¢ Using very small QFN-20 package (4mmx4mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

PIN ARRANGEMENT (TOP VIEW) ‘

o 2 2 o -
o & Z2 o o
< > 06 < <
|<c>dI I~ lco! 'OLI I'o_al
Ao i]o > 1i5] DI 3
Aos |21 N 4] CLK =
- N _ o
Aos |3} 2 3] LD E‘é
- (2] -
Aor |27 g 2] Do g
-a T " %
Aos |5, 1] Aotz >
o ol 1o 1D
& 2 2 8 £
SR

PRSP0020DD-B[SP]
PTSP0020JB-A[SA]|

PWQN0020KB-A[NP]

| BLOCK DIAGRAM |

Note: For pin numbers in the diagram below, ©O: SOP/TSSOP, [1: QFN.

GND Aoz Aot DI CLK LD DO Aotz Aoit Vee

8-BIT R-2R
+SEGMENT

* New Product

Be
b
&
<
a

4l
o]
p=
(9]
>
c
[}
o]
=
(=)
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i }:II-H-L > SOC&I\

3-5VTYPE 8-BIT 8CH
D/A CONVERTER

R2A20168NP*/SA*/SP

oA
@12 BRITHIBM AKX
(DI. CLK. LD=£404%)
Q@M ESEIER-2R+ 7 B KIS I BESAID/ AR He 25
@ LRIFIFLMIRE: 1.0LSB. W IELMIRE: +0.7LSB
@1 &8/ i BB JE7E Vee-GNDIE) £ 1R HIZE iE BT A 38
OHNE LHEHEK
Q@ E MM ABEAEABNIRFREES
@ % FAB/NEIQFN-1652E (3mmX 3mm)

A &

LCD-TV. TEMHl. PPCER . OAIZEME TWZ Bz,
=HIEEA

FEATURES

* 12-bit serial data input (connected via 3 pins: DI, CLK, LD)

* 8 channels of R-2R and segment type high-performance 8-bit D/A converters

» Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 8 buffer operational amplifiers with full swing of output voltage between
Vce and GND

* Built-in power on reset circuit

* High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small QFN-16 package (3mmx3mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

PIN ARRANGEMENT (TOP VIEW) ‘

383 2 3

< > 06 <

RN Vet [11(T) 16 GND
ol T A A2l B [§Aor
Lt 2 .___ Aos[3] 2 14 DI
Aos |27 § 111 oLk Aoa[7] o 3 CLK
Aos |37 2 116] LD Aos[5] % 2LD

. z -] Aos [6] i1l DO

Aos | 4 o 19] DO
06 | 41 . _II_ Ao7[7] C% EAOS

101 01 N1 @) Vrefu[8] T EVCC

2388

>

PTSP0016JB-A[SA]

HWQFN0303-16[NP] PRSP0016DH-B[SP]

| BLOCK DIAGRAM |

Note: For pin numbers in the diagram below, O: SOP/TSSOP, [1: QFN.

e

D
CLK (13f11]

12-BIT SHIFT REGISTER —{9]1)po
D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11

B0 e e g

8 1/2)3/4/5]6]7)8
‘ 8

8-BIT LATCH

TTTITTTT
8BIT UPPER
[SEGMENT R-2R|

B o
Vrefu Aot Aoz Aos Aosa Aos Aos Ao7 Aos VrefL

* New Product

3-5VTYPE 8-BIT 6CH
D/A CONVERTER

R2A20166NP*/SA*

oA
@ 2L BITHIEMA TR
(DI. CLK. LD=£404&)
@ E6IBIBR-2R+ 7 B S M e 8 LD/ AL # B8
Q@=L {RIFIELMIRE +1.0LSB. HHIELMIRE: +0.7LSB
@ E64 i H F E7EVec-GNDIE £4EIRHIE S B R K 3
OHNE FHEHEK
O Z MM ABEAMARNIRFREES
@ % B /NBIQFN-16EF 2 (3mmX 3mm)

A &
LCD-TV. FTEP#L. PPCER A. OAIREME T WZ &£ HEshER.
E=HIAZ A

FEATURES

* 12-bit serial data input (connected via 3 pins: DI, CLK, LD)

* 6 channels of R-2R and segment type high-performance 8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 6 buffer operational amplifiers with full swing of output voltage between
Vce and GND

* Built-in power on reset circuit

* High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small QFN-16 package (3mmx3mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

PIN ARRANGEMENT (TOP VIEW) ‘

2
38§
1O o1 1S o Do EO E‘ vee
e N LD [2] - [15] Vretu
cax|1:(O) = 112 Aos CLK [3] 0 [14] Aos
oI |27 R 177] Aos DI [4] B 13] Aos
2] 8 it o
Aot -3-,' 3 56 Aos Aot E S E‘ pot
s 2 il Aoz [6] 173 [11] Aos
Aoz |27 T 19| Aos NC [7] > [io] NC
T2 5 9 GND [g] [9] VrerL

RS 2 N.C.:NO CONNECTION N.C.: NO CONNECTION

PWQN0016KB-A[NP] PTSP0016JB-A[SA]

| BLOCK DIAGRAM |
—
Jon
()14}

i
Vce
POWER ON

GND

Note: For pin numbers in the diagram below, O: TSSOP, [: QFN.

12-BIT SHIFT REGISTER 4 DO
DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11

—

* New Product

3VTYPE 8-BIT 12/8/6CH
D/A CONVERTER

M62366GP, M62367FP/GP, M62368GP
R

@2.7~36VIREETE
@ 12(L BITHEIAT R

(DI« CLK. LD=£40%)

@ N E12/8/61BIER-2R+ 7 B IS M BES LD/ AL 8
@ 15 12/8/6N5 B8 JFE 72 Vee-GNDIR) £ 12 1B 194 s B A 28
@ BN AREEMABNIRFREES

i

M —FLVTR. VTR, TV. CRTERE2%
R AR T A% &rEHEEE

FEATURES

* Low voltage operation (2.7 to 3.6V)
* 12-bit serial data input (connected via 3 pins :DI,CLK, LD)
* 12/8/6 channels of R-2R and segment type

high-performance 8-bit D/A converter

* 12/8/6 buffer operational amplifiers with full

swing of output voltage between Vcc and GND

* High oscillation stability against the capacitive load

of buffer operational amplifiers

APPLICATION

Adjustment/control of industrial or home-use electronic
equipment, such as VCR camera, VCR set, TV, and CRT display

PIN ARRANGEMENT (TOP VIEW) ‘

(vrort) @0 GND [ GND
Ao3 Aoz =z [§ Aot
Aos Aot S [[ DI
Aos 5 DI & [dck
Aos N CLK 3 [@Lo
Aor[6] 8 LD 2 [ Do
Aos o] Do Q[ Aocs
Ao [8] Aotz [9] Vco

Ao1o [9] Aot1
Voo Ve 16P2N-A(FP)
(VrefU) 16P2E-A(GP)
20P2E-A Do[do 1§ Ve
ERA
S [4 Ace
R [19 Aocs
& [ Aoa
% [11 Aos
[id N.C.
[9] Vss
16P2E-A

| BLOCK DIAGRAM |

GND Aoz Aot DI CLK LD Do Aotz Aot Vcc

— @9

SHIFT REGISTER
D0123456D7 D8910 DIt

Aos  Aos  Ao7

MCU and SoC Peripheral Devices

5V TYPE 8-BIT 12/8/6CH D/A CONVERTER

M62352P/FP/GP, M62353P/FP/GP,
M62354P/FP/GP

R
@1 2fL BITHIRMA TG

(DI. CLK. LD=£484)
@ E12/8/61BIER-2R+ 9 B IS M BES LD/ AL # 25
@1 12/8/6/N BB [E7EVec-GNDIE] £ 1R IR 948 MiE B A 28
O B WM AFEAENBHIRSREES

A &
HHL—EKX VTR, VIR, TV. CRTEREZR AR T Big &M EE%

FEATURES

* 12-bit serial data input (connected via 3 pins:DI, CLK, LD)

* 12/8/6 channels of R-2R and segment type high-performance 8-bit
D/A converters

» 12/8/6 buffer operational amplifiers with full swing of output voltage
between Vcc and GND

* High oscillation stability against the capacitive load of buffer
oparational amplifiers

APPLICATION

Adjustment/control of industrial or home-use electronic equipment,
such as VCR camera, VCR set, TV, and CRT display

PIN ARRANGEMENT (TOP VIEW) ‘

GND
Aot
DI
CLK
LD
Do
Aos
Vee

d9/d4/desegon
dD/d4/dESESIN

16P4(P)
16P2N-A(FP)
16P2E-A(GP)

20P4B(P)
20P2N-A(FP)
20P2E-A(GP)

Vece
Vop
Aos
Aos
Aoa
Aos

=
[}
N
@
15
B
=
5
o

dOYSECIN

14P4(P)
14P2N-A(FP)

16P2E-A(GP)

| BLOCK DIAGRAM

GND Aoz Aot DI CLK LD Do Aotz Aot Vce

12-BIT
SHIFT REGISTER
D0123456D7 D8910DI1

8-BIT
R-2R+SEGMENT
D-A CONVERTER

| BUFFER
BP AMP
Vss Aoz Aos  Aos  Aos Ao
(VrefL) (VrefU)
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3-5V TYPE 8-BIT 4CH
D/A CONVERTER

R2A20164NP*/SA*

L

@ 12fLRITHEIEM A A
(DI. CLK. LD=£404)
@ NE4BIER-2R+ 7 B S IEBE8 AID/ AR R 8
@ & RIFIELMIRE: +1.0LSB. A IELMIRE: +0.7LSB
@ B 4N 5 R R 7EVee-GNDIE) £ 12 IR Y42 S B A28
@ 2BEXMEHBERE, INATEFEEEH
ONE LREMEE
@ I B M ARBEAEABNIR S RE LS
@ % F#B/NEIQFN-165F2E (3mm X 3mm)

A &
LCD-TV. $TEP#L. PPCER . OARZMU R TAZ &M E .
= HIEE A

FEATURES

* 12-bit serial data input (connected via 3 pins: DI, CLK, LD)

* 4 channels of R-2R and segment type high-performance 8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 4 buffer operational amplifiers with full swing of output voltage between
Vce and GND

» 2-channel x 2 reference voltage configuration enabling use of electronic
variable resistors

* Built-in power on reset circuit

* High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small QFN-16 package (3mmx3mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

PIN ARRANGEMENT (TOP VIEW) ‘

5 3 06 g
2 Sz 2 a
R HRCH VrefL1 [1 16| N.C.
poe [ PE it _':_'I a3l o Aot [2] O o 15] Vee
= T g B o A2l B Do
Vietu1 [2) S X CLK Vrefut [4] S 3] CLK
| =4 i
Vez [37 1 @ ! ig) ol Vrefuz [5] > 2] DI
Aos [0 .. 3./ g| o Aos [§] o ] LD
e Aozl > [@NC.
Lo PR VrefL2 [8] [9] GND
§32¢
< S o =z . N.C.: NO CONNECTION
N.C.: NO CONNECTION PTSP0016J B-A[SA]

PWQNO0016KB-A[NP]

| BLOCK DIAGRAM

Note: For pin numbers in the diagram below, O: TSSOP, (J: QFN.

. - 1

o1 @2 |
CLK ® 12-BIT SHIFT REGISTER @ Do

LD on DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10D11 |

VCC @ ADDRESS DECODER ‘

' (e [ NN NN ‘

GND e 8-BIT LATCH 8-BIT LATCH 8-BIT LATCH 8-BIT LATCH ]

D-A
CONVERTER

D-A D-A D-A
CONVERTER CONVERTER CONVERTER

* New Product

3-5V TYPE 8-BIT 2CH
D/A CONVERTER

R2A20162NS*/SA*/SP*

¥R

@ 0L EBITEIEMAN A
(DI. CLK. LD=4484)
@ NE2BIER-2R+ 5 B S 1 AE8 LD/ AL # 85
@ ZERIFIELMIRE: +1.0LSB. N IELMIRE: +0.7LSB
@ N E 2/ 5 B E 72V ec-GND ) £ E IR HIZE i B R A 28
@ HE LRSI
@I E MM ABEERERBNIRFRENES
@ 5% FARB/NBUSON-8%F3E (2.2mm X 2.2mm)

A &
LCD-TV. ¥TEM#Hl. PPCER F. OAR &MU R TZ&HEhHE.
BHIEE R

FEATURES

* 10-bit serial data input (connected via 3 pins: DI, CLK, LD)

2 channels of R-2R and segment type high-performance 8-bit D/A converters

» Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 2 buffer operational amplifiers with full swing of output voltage between
Vce and GND

* Built-in power on reset circuit

« High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small SON-8 package (2.2mmx2.2mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

PIN ARRANGEMENT (TOP VIEW) ‘

L AR [T Aot [1] Lo
Aoz |2 7] cLK Aoz CLK
N.C.[3] 16Dl N.C.[3] [6]DI
vee |4 15| GND Vee GND

N.C.:NO CONNECTION
PWSNOO008KA-A[NS]

N.C.: NO CONNECTION

PRSP000SDE-C[SP]
PTSP-0008JC-B[SA]

| BLOCK DIAGRAM |

Vee LD CLK DI GND
=0 ———
i | 10-BIT SHIFT REGISTER |

POWER ON
RESET t t L L L ’

\ [

i —' 8-BIT LATCH | | 8-BIT LATCH |
I

8BIT UPPER 8BIT UPPER
ISEGMENT R-2R| ISEGMENT R-2R|
I
I
N.C.

Aot

Aot

* New Product

5V TYPE 8-BIT 12/8/6CH D/A CONVERTER
M62352AGP, M62353AGP, M62354AGP

R
@ 2{TETHEMASR

(DI. CLK. LD=%4R4)
@ ZHTTLRE A (3V CMOSHIN)
@ N E12/8/61BIER-2R+ 9 B AU S M BES LD/ AL 1 2%
@ 4 E 12/8/6/ % HH FE JE 75 Vec-GNDIE] £ 1B R MIE BT A 52
@I E MM ABERERBNIRFRENS

A &

AN —FR VIR, VIR, TV. CRTE B %
RART Az &SR ZE

FEATURES

* 12-bit serial data input (connected via 3 pins:DI, CLK, LD)

 Corresponds to TTL input (3V CMOS input)

* 12/8/6 channels of R-2R and segment type
high-performance 8-bit D/A converters

* 12/8/6 buffer operational amplifiers with full swing of
output voltage between Vcc and GND.

* High oscillation stability against the capacitive load of buffer
oparational amplifiers

APPLICATION

Adjustment/control of industrial or home-use electronic
equipment, such as VCR camera, VCR set, TV, and CRT display

PIN ARRANGEMENT (TOP VIEW) ‘

Vss
(Vrefl) [i6] GND
Aoz [15] Aot

= Aos = DI
3 Aos 3 CLK
N a1
@ Aos ® LD
g Aos o Do
o) Ao e Aos
T VoD

(VrefU) Vee

20P2E-A Do
LD

CLK 5

oifg 3

201 [5] £

02 o)

N.C R

16P2E-A

| BLOCK DIAGRAM |

GND Aoz Aot DI CLK LD Do Aotz Aottt Vcc

12-BIT
8-BIT SHIFT REGISTER

R-2R+SEGMENT
D-A CONVERTER D01 23 456D7 D8910 D1

Vss Aos  Aos  Aos Aos Ao7  Aos  Aog  Aoto  Vop
(VreflL) (VrefU)

MCU and SoC Peripheral Devices

8-BIT 2/3CH D/A CONVERTER

M62342P/FP/GP/HP, M62343P/FP/GP

R

@R E2.7~5.5V
@ HEEEER
10 BITHHRMA TR
@ HE MEE A RE
JLFERIZE M EIVCC (0~5V) HIL ESEEMTE
Q@ MHBRENS - +1mARL E

A &
CTV. BTRUMFNESEERE. BIFER
HRA. TR EHHFHIREEIEIEIRE R

FEATURES

* Supply voltage 2.7 to 5.5V
» Data transfer format: 10bit serial data input
* Output buffer operational amplifier
Operates in the whole voltage range from Vcc to ground. (0 to 5V)
* High output current drive capability
over £1.0mA

APPLICATION

Conversion from digital data to analog control data for both consumer
and industrial equipment.Gain control and automatic adjustment of
DISPLAY-MONITOR or CTV

PIN ARRANGEMENT (TOP VIEW) ‘

Aor[i] 55 [EIL Ac[dOzz [ELD Aot = [8LD

Acz[2] 88 [@clk Acelzl BR [@cok Acelzl ¥ [@olk

Acs:[3] 8% [EDI Acs'[g] &8 [6]DI  Acs[gl & [g DI

Vec[d B3 [EGND Vec[@ ©% [EIGND Vec[d T [B] GND
8P4(P) 8P2J-A (GP) MSOP-8(HP)
8P2S-A(FP)

*M62342 (3PIN=NC)
N.C : NO CONNECTION

BLOCK DIAGRAM |
Vce LD CLK DI GND

POWER ON | 10BITSHIFT REGISTER |

RESET |

ADDRESS

| DECODER
Bb—

i | [ i |
<| 8-BIT LATCH 8-BIT LATCH | 8-BIT LATCH |

8BIT UPPER 8BIT UPPER i 8BIT UPPER |
SEGMENT R-2R) SEGMENT R-2R|

{{SEGMENT R-2Rf

M62343 only |

Aot Aoz Aos
(M62342=NC)
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3~5V TYPE 8BIT 4CH D/A CONVERTER
M62384FP

¥R

@ HiEEEER
=& BITHEEEARX
@ RITHIRFERMAE ZFA10MHz
@ NEBEHHEMEE AR
JLFRIZE B Veck &/ ESEEM IT1E
@ 4 B At sE
@ LHEE M RIMNIE IIhEE
@ M s AR
ER—R%& E&SAEEAAN
@R [E2.7~5.5V

A&

ATFHRA. Tl & b B R 22 ARG
BiRMB IR ENENAER

FEATURES

¢ Data transfer format: 3-wire serial data transfer method

* Serial data transfer clock frequency: 10MHz (max.)

* Built-in buffer operational amplifiers: operative in almost the
whole range of Vcc to GND

* Short output settling time

¢ Power-on reset, external reset function built-in

* Built-in chip-select function (Up to 4 chips can be connected on
the same bus.)

* Supply voltage: 2.7V to 5.5V

APPLICATION

Conversion from digital to analog for home-use and industrial equipment,
signal gain setting or tuning for CTV, display monitor, and so forth

PIN ARRANGEMENT (TOP VIEW) ‘

GND A0 6] CS
Aot [2] 5] CSo
Aoz [3] = 4] RST
Vec[d] N @ voo
vref[5] @ [l SCK
Aos [6] % i1l SDI
Aot [7] o] SLD

GND [g] [9] Vss

16P2N-A

| BLOCK DIAGRAM |

————

12-BIT SHIFT REGISTER

Voo ﬁ@_‘ (

(0] 110
<

DECORDER

8
\ \

[ R

8-8IT LATCH[-[8-81T LaTcHH8-8IT LaTcHH8-BIT LaTCH

)

88T D-A || s8T0A [ s8TD-A H 88TD-A

— POWER
RST
@ RESET
Vss
Vref
Vce e

Aot Aoz Aos Aos

GND

3-5V TYPE 8-BIT 8CH 12C BUS D/A CONVERTER
R2A20158NP*

# =
O RAICHLEHR

@ NESEIER- 2R+ B S AL LD/ Ak 88

@ L {RIFIEL RS +1.0LSB. ML MRS +0.7LSB
@ M E 3N HEE [E7EVec-GND B £ 1R IR R MIE B R A8
@I E MM ABERENBNIRFREES

@ 5% FAAE/NBIQFN-205F 2 (4mmX 4mm)

B &
LCD-TV. #TEM#l. PPCER . OARZ IR TR &HIEFTHE.
EHIEE R

FEATURES

* |12C BUS serial data method

* 8 channels of R-2R and segment type high-performance 8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 8 buffer operational amplifiers with full swing of output voltage between
Vce and GND

« High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small QFN-20 package (4mmx4mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

| PIN ARRANGEMENT (TOP VIEW) |

-
i
4 | - o
O |w @ D
w Il O O O
o] 13, 10, I, 10,
B o s & o
SDA _TJ'O 115/ Voo
Aos (2 § 14| Vee
- ) .-
Aos |3, 2 13| Ao
. © -
Ao7 |4} F4 112 Aos
Aos [5 1| Aoz
o N i lon 1S
= - o -
© 2 2 o
S % Z2 % <
SIS
CS0 CS1 Cs2 VoD Ao4 Ao3 Ao2 Aot Vrefu2  Vece

8BIT UPPER 8BIT UPPER 8BIT UPPER 8BIT UPPER
SEGMENT R-2R|—|SEGMENT R-2R|—|SEGMENT R-2R|—|SEGMENT R-2R
I I I I
8-BIT LATCH 8-BIT LATCH 8-BIT LATCH 8-BIT LATCH |
] e ] J
N N N D w
8-BIT LATCH |:I 8-BIT LATCH |:I 8-BIT LATCH |:I 8-BIT LATCH |
I

—

12C BUS TRANCEIVER

8BIT UPPER 8BIT UPPER 88IT UPPER 8BIT UPPER
SEGMENT R-2R|— SEGMENT R-2R[—SEGMENT R-2R[—{SEGMENT R-2R 1

iaaaniIN

SCL SDA RESET VrefL Aos Aos Ao7 8 Vretut  GND
20

* New Product

5V TYPE 8-BIT 12/8CH
I2C BUS D/A CONVERTER

M62392P/FP, M62393P/FP

@ HIBEEIERX
PCEZLAR

@ MHEMEHE AR
JL R ZE MBI VREFU (0~5V) HILEB ESERRITIE

@ MHABMEENT - +1mAM E

@ F L MEAREERVREFUB2A R %, BIKFIRE2ANRENRRE
M EEE

A &
HP—E VTR, VIR, TV. CRTERFER AR T A &HiEsEE

FEATURES

* Digital data transfer format
12C bus serial data method
» Output buffer operational amplifier
Operates in the whole voltage range from VREFU to ground. (0 to 5V)
* High output current drive capacity
+1.0mA over
« Standard two high level reference voltage terminals
With two high level reference voltage terminals, two differing
voltage ranges can be set

APPLICATION

Adjustment/control of industrial or home-use electronic equipment,
such as VCR camera, VCR set, and CRT display

PIN ARRANGEMENT (TOP VIEW) ‘

MCU and SoC Peripheral Devices

3-5VTYPE 8-BIT 2/4CH
I2C BUS D/A CONVERTER

R2A20152NS*/SP*, R2A20154NS*/SP*

# =
O RAICELH

@ N E2/4BiER-2R+ 7 B IS MEBESRID/ AL 1 38

@ (ML MIRE: +1.0LSB. MAIELMIRE: +0.7LSB
@ 1 E 2/44 4 BB JE7EVee-GNDE] £ 1B IR R B IS BRI K 88
@ i BB IIAE

@ X B AREA ERBNIR G R EES

@ 5 FH#B/NBUSON-8%F3E (2.2mX 2.2mm)

A &
LCD-TV. $TEMHL. PPCER . OAREM R TAE &HBE AR, =H1E%A

FEATURES

¢ |2C BUS serial data method

* 2/4 channels of R-2R and segment type high-performance 8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

* 2/4 buffer operational amplifiers with full swing of output voltage between
Vce and GND

* Built-in power on reset circuit

* High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small SON-8 package (2.2mmx2.2mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

RUlo
scL 2]
SDA (3] RO o
Ao [4] = SCL [2]
Aos [5] = SDA [3] z
Aco[6] & Aos[a] &
= S = b}
Ao1o [7] T Aos [5] =
Aot [g] 1 Aor[6] @
Ao12 9] Aos [7] 5
VrefL [ig vrefL[8] ©
VrefU1 [i] VrefU1 [g]
GND g GND [
24P4D(P) 20P4(P)

24P2N-B(FP)

20P2N-A(FP)

| BLOCK DIAGRAM |

@ 8-BIT R-2R + SEGMENT D-A CONVERTER
@ 8-BIT LATCH

CS0 CS1CS2 Vop Vec  Aos Aos Aos Aos Aoz Aoi VrefU2

ADDRESS
DECODER

4
PIN ARRANGEMENT (TOP VIEW) ‘ g‘l %
o3
Aot __1-_:0 E_Z}-_ Vee Aot E O Vcc
Aoz __g-_: E__Z-_ SCL Aoz |Z SCL
NC.|3) 16 |sDA n.C.[3] [6 |spa
NC.[4) 15 |GND N.C.[4] GND
N.C.: NO CONNECTION N.C.: NO CONNECTION
-_ Vee Aot E O Vcc
" scL Ao2[2 ] scL
__ SDA Aoz E El SDA
“|enD Aos[4 | GND

PWSNOOOBKA-ANS]

| BLOCK DIAGRAM |

Vce

POWER ON
RESET

PRSPO008DE-C[SP]

T
8BIT UPPER 8BIT UPPER 8BIT UPPER 8BIT UPPER
[SEGMENT R-2R [SEGMENT R-2R [SEGMENT R-2R| 'SEGMENT R-2R
i_é Z z |
Aot Aoz Aos Aos

I
I
f— e ) S— 1
4' 8-BIT LATCH |—| 8-BIT LATCH |—| 8-BIT LATCH |—| 8-BIT LATCH |
I I I
I
I

* New Product
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8-BIT 2/3/4CH I2C BUS D/A CONVERTER

M62332/337P/FP, M62333/338P/FP,
M62334/339P/FP

LE I
@R E2.7~5.5V
@ HIBEEES - PCELAR
@ HHEMEER AR

JUFRTFEMEZIVCE (0~5V) HIEREEERTE
@AM +1mABLE

A &
CTV. RREMRIESILHIRE. BEAEA
BRA. TWig&EFHRE T AEIMEER

FEATURES

* Supply voltage 2.7 to 5.5V
* Digital data transfer format
12C BUS serial data method
» Output buffer operational amplifier
Operates in the whole voltage range from VCC to ground. (0 to 5V)
* High output current drive capacity
+1.0mA over

APPLICATION

Conversion from digital data to analog control data for home-use and
industrial equipment.Signal gain control or automatic adjustment of
DISPLAY-MONITOR or CTV

PIN ARRANGEMENT (TOP VIEW) ‘

Aot M @@= [8 Vee Aot [[] @= [8] vee
Acz[2] IR [@sScL Aclz] £ [ scL
NC[E & [6] SDA  Aocs[3] & [6] SDA
NC[4 TR [(lGND NC[E T2 [5 GND
8P4(P) 8P4(P)
8P2S-A(FP) 8P2S-A(FP)
Ao1 [1] wz 18] Vcc
Acz[2] ©@& [7] scL
Aos[3] --® [6] SDA
Acs[@ TE [5 GND
8P4(P)
8P2S-A(FP) N.C : NO CONNECTION

| BLOCK DIAGRAM |

scL SDA GND
‘ [ PcBUSTRANSCEIVER | |

CHANNEL
DECODER

8-BIT LATCH I:' 8-BIT LATCH

T
. 8BIT UPPER | — [ 8BIT UPPER
SEGMENT R-2Rf ISEGMENT R-2R}

5VTYPE 10-BIT 3CH
MULTIPLYING D/A CONVERTER

M62362P/FP

R

@ HEEEER
L&A BITHEEEAR
Q=K
100 A ERI MR, IREFEILSBIAT
@ ISR TIE
@RI EMNSEE. WHEEYA0~5VHI SR ETE
@ 4 E IR 848
@ FTEMEM
e TES A VDD = 5V+10%

A&
CTV. BREMRIIESIEEIRE. B

FEATURES

* Digital data transfer format
3-wire serial data transfer method
* High resolution
Resolution is more over 10-bit and error is less than +1LSB
» Capable of 4 quadrant multiplication
* Capable of full voltage operation ranging from 0 to 5V for both
input and output ranges
 Short setting time
* With reset terminal
Recommend operation condition Vop = 5V+10%

APPLICATION
Signal gain control of DISPLAY-MONITOR or CTV

PIN ARRANGEMENT (TOP VIEW) ‘

Vine [1] O 16| VDAref
4] VAret Vourz [2] [18] Vours
13] Vour1 Vins [3] s [14] Vint
5 @ vm Vours[@] R [@ RESET
& [ RESET Do[s] & [2@Bs
B [0 BS GND[g| 3 [d oD
[l Voo [7] ol cLK
[8] CLK NC [g] [9] NC
14P4(P) 16P2N-A(FP)

N.C : NO CONNECTION

‘ APPLICATION EXAMPLE OF CONTRAST CONTROL ‘

xlg:g 2 VIDEO AMPLIFIER g

i

VideoB | M52035P B
H Vo1 Voz Vos !

—| DI

Vi
MCU |~ CLK M62362PFP

| BS
' VINT VIN2 VINg

=

CONTRAST(0~4V)

In the drawing above, high precision control of 10 bits or more is
applicable to 3-channel high speed video amplifier N52035 and,
therefore, the IC is available to a high definition monitor as an
optimum application.

5VTYPE 8-BIT 8CH HIGH-SPEED
MULTIPLYING D/A CONVERTER

M62363FP

4%

Y

@ B EEER
=& BITHIEEEARX
@ D/AREHED
RESEIER-2R+ 7 B WS M REs AL AT
D/AREHES
@ EREE
@ MR IIE

A

i

CTV. BRI SEEIZE. BahEE

FEATURES

« Digtal data transfer format
3-wire serial data transfer method

* D/A converter system
8-channel R-2R + segment type high-performance 8-bit multiplication
type D/A converter

* Short setting time

* Capable of 4 quadrant multiplication

APPLICATION
Signal gain control of DISPLAY-MONITOR or CTV

PIN ARRANGEMENT (TOP VIEW) ‘

Vint 1] O Ving
Vourt [2] 3] Vours
Vourz [3] 2] Voutz

Vinz [4] 1] Vin?

voo[5] 3 GND

LD[e] & RESET
CLK[Z] & VDAref
DI [g] 3 Do

Ving [9] Vine
Vours [10) VouTte
Vours [ti] VouTts

Ving [12) Vins

24P2Q-A

‘ APPLICATION EXAMPLE OF CONTRAST CONTROL ‘

MCU

DI

CLK

r>-'O—Q
LD CLK D
. Do

LD

O—
D CLK
DI
—— () Vint Vor —ch1—()Vint Vo1 —ch9

w[r_' VDfrel 2.5\T
*

Vins Vos ch8 1) Vine Vos ()~

MCU and SoC Peripheral Devices

3-5VTYPE 8-BIT 8CH MULTIPLYING
D/A CONVERTER

R2A20178NP*/SP**

R

@ HiErE E2.7~5.5V

@ NESEER 2R+ DA S MEETIABISID/ATE 7S

@ L {RIFIE& IR +1.0LSB. M IELMIRE: +0.7LSB
@ N B8/ M HE [E7EVec-GNDE & 1ZIR R B MIZ BRIk 28

Q@ 4BEXMEEBERE, AINATRTFEEES

@ HE MM ARBEAEERBIRSREES

@ % A /INBIQFN-243 2 (4mmX 4mm)

A &

LCD-TV. $TEM#l. PPCER . OARZ IR TR &HIEFHE.
EHIEE R

FEATURES

* Supply voltage 2.7 to 5.5V

« 8 channels of R-2R and segment type high-performance multiplying type
8-bit D/A converters

* Guarantee +1.0LSB for Non-linearity error and +0.7LSB for differential
non-linearity error

« 8 buffer operational amplifiers with full swing of output voltage between
Vce and GND

* 4-channel x 2 reference voltage configuration enabling use of electronic
variable resistors

« High oscillation stability against the capacitive load of buffer operational amplifiers

* Using very small QFN-24 package (4mmx4mm)

APPLICATION

Automatic adjustment or control for consumer and Industrial equipment

0
e 2
X g
PIN ARRANGEMENT wE
<( o
5.5 55 S
£82:88 —
Vint [ O
SO =TS T L1
060 (&0 (&) 06YIg 0T a5 Vourt [2]
vine [ O 18| viny Vourz [3]
Voo | 2! 2 17| aND Vinz (4} 3
::I > I:: PR VDD (5 >
LD |3} b} 116 | RESET G S
CLK |47} 3 15| voaez  CLK [T] 3
DI |5, % 114 voarett DI 8] (:g
Ving |6 113| Vine Vins [9
[ RICI RIS EIRD Vours i
T N T R R bl Vourts [i1]
g Ezepe Ving [i2
33>>33
> > > >

PWQN0024KD-A[24pin-QFN] PRSP0024GA-A[24pin-SSOP]

| BLOCK DIAGRAM |

Vop

Note: For pin numbers in the diagram below, O: TSSOP, [J: QFN.

ol e 12-BIT SHIFT REGISTER —!
CLK
o. , D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11
‘ T S Y T | 3(6)Lo
‘

‘ ADDRESS DECODER

r

i ¥
B B e
RESET (1916

T

DA | o _____

CONVERTER

14

VDAreft PSS . tid 15 @ VDAref2
Tochannels2to4  Tochannels 5to 7
\ V- |
22
I

* New Product
*% Under Development
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3-5VTYPE 8-BIT MULTIPLYING D/A CONVERTER

M62364FP/GP*

R

@ L JRH [E2.7~5.5V
@ R EEER
=X BITHEEEARX
@ D/AREHRER
HESEIER-2R+ 7 B M5 M RE8 L FRiABID/ARL Hh 35
@ 14 & 8/ H B [ 7 Vee-GND B £ 1E MR HIZE iz B A A 2%
OB AR BIIR G R EES
@R TIE

A &
CTV. BERMMSBMNESERIZE. BEhEE

FEATURES

* Supply voltage 2.7 to 5.5V

* Digtal data transfer format
3-wire serial data transfer method

 D/A converter system
8-channel R-2R + segment type high-performance 8-bit multiplication
type D/A converter

* 8 buffer operational amplifiers with full swing of output voltage
between Vcc and GND.

 High oscillation stability against the capacitive load of buffer
operational apmlifiers

* Capable of 4 quadrant multiplication

APPLICATION
Signal gain control of DISPLAY-MONITOR or CTV

PIN ARRANGEMENT (TOP VIEW) ‘

VIN1
VouT1
Vout2

ViNz

Vbbb

CLK
DI
VIN3
Vouts
Vout4
ViNg

d9/d479€29N

BlE]IEllNo] o] =w]]=]

24P2Q-A(FP)
24P2E-A(GP)

| BLOCK DIAGRAM |

Vop

(:) - - . . . . T 1
DI (8) 12-BIT SHIFT REGISTER ’—ii Do
CLK o -’ D‘O D‘1 D‘2 D‘3 D‘4 D‘S D‘G I‘37 D‘B ?9 D‘:O DT1
I I S &b

I

Vint - Vouti
* New Product

""""""""""""""" Vine  Vouts  GND

5V TYPE 8-BIT 2CHx2
COMPOSITE D/A CONVERTER

M62383FP

¥ R

@ HiEEEEK

=4 BITHIEEEARK
@ D/ AR

RER-2R+ 7 BRI MEAEs A oA BID/ AR 3]
@ N EE R FA%FAsID/ A HRES
@ P B4 JE 75V CC-GNDIE] £ 2B R 48 MR K B8
@ i1 K ZE 3L )R
Q@ FEMEH

A &

ATHERA. Tl BEEnEF RS8R
BRI BIRNE PR E B EAE R

FEATURES

* Digital data transfer format
3-wire serial data transfer method

 D/A converter system
R-2R and segment type high-performance 8-bit multiplying D/A
converter

* 8-bit D/A converter for adjusting standard voltage

* Buffer amplifier making full swing between Vcc and GND

¢ Fast settling time

* Reset terminal provided

APPLICATION

Transformation from digital control data to analogue control data for consumer
and industrial equipments Automatic adjustment for electrical equipments

PIN ARRANGEMENT (TOP VIEW) ‘

GND 1] O SCKREFx
MONX 2] SDIREFx
D/AXx (8] SLDREFx
D/AYx [4] SCKx
VRerx [5] S SDIx
Vce (6] i SLDx
Vrery [7] & SCKREFy
D/AXy |8 L SDIReFy
D/AYy (9] SLDReFy
MONy 0] SCKy
GND [ SDly
RESET [2] SLDy
24P2Q-A

| BLOCK DIAGRAM |

Vrere (5) —E|+2 MODULE 1 —‘

SDIRerx @ 4#
MON
SCKREeFx @ g
SLDRerx 22 |
16-BIT 8-BIT
SDIx @0) B 2 {e? D/AXx
SCKx

sLox (19 5 o ‘
8BIT 8BIT
-LATCH -D/A Ik %E ; D/AYX

12
I RESET

pm=ga

Vee (6 RESET
GND 1o S (1) GND
MoDULE 2 |10 MONy
VRery (8) DIAXy
1 (9) DAYy
R S O -

SDIrery SCKrery SLDRery SDly SCKy SLDy

8-BIT 12CH D/A CONVERTER WITH
DIG./ANA. EXPANDER

M62376GP

¥ R

@ H R E2.7~5.5V

@ TR & iw AR EM N/ H s ORRS

@D/AREREHIH 5I/0ME AEM &4, A[ED/AEHEE 51089 A
was

OHELHEE W, FEID/AKHTA (00) « JOTHBMAER (Hi-2)

@0.65mm I EE 24 E /N S 3

A &
HIL—ER VTR, VIR, TV. CRTEREBZER AR T FHIZ &HiElEE

FEATURES

* Supply voltage 2.7 to 5.5V
* The status of input/output port can be set in individual ports
* Provides 4 pins for each of D/A converter output and I/O and
8 common pins for selectable D/A converter and 1/0
* Built-in power-on reset where D/A output is set to [00] and
1/0 is placed in the input mode (Hi-Z) when power is turned on
¢ 0.65-mm pitch 24-pin small package

APPLICATION

Adjustment/control of industrial or home-use electronic equipment,
such as VCR camera, VCR set, TV, and CRT display

PIN ARRANGEMENT (TOP VIEW) ‘

A1 L] GND
A2 [2] RESET
A3 3] EN
A4 4] = SO
D11/A5 (5] ] Sl
D10/A6 6| (] CLK
D9/A7 (7] 8 DO
D8/A8 [8] o D1
D7/A9 E D2
D6/A10 [10 D3
D5/A11 |11 Vcce
D4/A12 Vbbp

24P2E-A

APPLICATION EXAMPLE ‘

; Vob Vce ¥
DAC Oy
Gt
G —c T ne MU
DAC /0 COMMON PINS D11/A5
DAC
ANALOG IC D10/AG
ADJUSTMENT (7) Do/A7 10
PINS etc. (8) D8/A8 LOGIC
K= @) D7/A9 COMPARATOR
1) De/A10 ete-

110

LOGIC

COMPARATOR
etc.

(1) D5/A11
(2) D4/A12 GND

MCU and SoC Peripheral Devices

3-5VTYPE 8-BIT I>’C BUS
EQUIVALENT I/O EXPANDER

R2A20150NP/SA

¥ R

@ A HFICE L, ATIBIYSCL. SDAMIRL 58 Kl %

@ FIET ICR LT BTk

@ E R FIERHIR (Co. C1. C2) , mEBAIER—IPCRL biEREs)
@ LR EIIhEE

@ BT RITHHEM, FIEEIERRM=4

@ X FAHB/INBIQFN-16%13E (3mm X 3mm)

A ®E
@ B AHEE N /A ROy R

@ B FHUMNERERFFT. FrERTTEIR %

FEATURES

« Supporting 12C BUS enables to connect microcomputer via two pins of
SCL and SDA

* |2C BUS is available for 8-bit serial/parallel conversion

¢ Up to 8 ICs can be connected to the same 12C BUS with chip select data
(Co, C1,C2)

* Built-in power on reset function

* Supporting convert to 3-wire serial data with serial out terminal

 Using very small QFN-16 package (3mmx3mm)

APPLICATION

Extension of microcomputer input/output port Serial-parallel data conversion and
parallel/serial data conversion of Peripheral microcomputer

PIN ARRANGEMENT (TOP VIEW) ‘

%)
:_.‘9_1 :_1’_1 :_35_1 :_."-’_l SO % (@) % CSo
=0 o7 SCL[2 15] CS1
SDA |1, 112] CS2 29
@ i SDA [3] ¥ 4] cs2
DO _f_. : |_1_1_ Voo DO E 8 EI VoD
D1 [31 1 io| b7 D1 [5] = 2] D7
b2 [4] 9] os D2 [g] 7 1] D6
iz D3 [7] > [io] D5
o GND [8] [9] D4

oz o d

(]
PWQNO0016KB-ANP] PTSP0016JB-A[SA]

| BLOCK DIAGRAM |

Note: For pin numbers in the diagram below, O: TSSOP, 0 QFN.
Cso Cst

Ccs2

12C BUS INTERFACE

Output Data Input/Output
8 8 8 1
OUTPUT DATA 1/0 DIRECTION INPUT DATA
I LATCH REGISTER LATCH
8 8 8 ‘
Input Data
POWER ON
RESET 1/0 PORT 1

D7 D6 D5 D4 D3 D2 D1 DO

REGISTER ﬂ“ PSO

2
Bg 5
&s
o3
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MCU and SoC Peripheral Devices

5V TYPE 8-BIT 12C BUS 10 to 12-BIT 4CH INTEGRATING A/D

HIGH PRECISION DOUBLE-INTEGRAL TYPE A/D CONVERTER

EQUIVALENT I/0 EXPANDER CONVERTER SUB SYSTEM
M62320P/FP/GP M62301SP/FP M62303FP
¥ o= LE I =Y LE I FEATURES

@ A HFICRL, AIEIISCL. SDAMIRE 5 8 FiliEH

@B PCR LT LB I kiR

@ EAE IR (Co. C1. C2) , REFER—I"CRL biEfs4

O@ELIEB. HFHEAARMEIRERL
@ EEFEBR 2mA(typ)
(A/D BEHEEER--1mA, ELLER---1mA)

OSHEE (14 L) ZFMHLA/DREEE
OHNEEMEER (TYP +6.3V. —6.0V)
OHNETLHIERE (F&XK Isource=2mA, Isink=0.2mA)

* High precision (14bit or more) double-integral type A/D converter
* Built-in voltage source (positive/negative) (TYP.+6.3V, -6.0V)

* Built-in current source (positive/negative)
(max. Isource=2maA, Isink=0.2mA)

B & .%'ﬁi%‘% £0.02%(typ) .WEZJ‘EE%E‘_\TEEH*%% « Built-in independent operational amplifiers (2ch)
@LHATiE 526 ps/ch(typ) OHERZLEN (TYP 4.5V) * Built-in system reset (TYP.4.5V)
@ S AHEE N A HiREY R OHERFKEN 4.45V(typ)
© % FHSNERIRIET. S RTHIBE il APPLICATION

FEATURES

« Supporting 12C BUS enables to connect microcomputer via two

pins of SCL and SDA

* [2C BUS is available for 8-bit serial/parallel conversion
* Up to 8 ICs can be connected to the same 12C BUS with chip

select data (CO, C1 and C2)
APPLICATION

A E
mEERS. EEEHESBERRS

FEATURES

» Separate power supplies for analog section and digital section

* Low power dissipation 2mA(typ)

(1mA for A/D conversion and the other 1mA for reset)
e Linear error £0.02% (typ)
» Conversion time 526us/ch (typ)

VREF '
1.22v
71

@

GUARD RING 1

ONONNOIOI0

‘ GUARDRING1 CO C1 C2

INTEGRATING
CAPACITOR

BEES. BERHSSHERNRSE

| PIN ARRANGEMENT (TOP VIEW) |

-
2
(e}
-
L
n
Ll
o

High precision control systems such as temperature control or speed control, etc

|_
z CD) Zz E Z ., 4+ .o +
Extension of microcomputer input/output port Serial-parallel data conversion * Built-in system reset 4.45V (typ) o é E < = < LDL 3 E N (n\"_ 5 5 'n_‘_ T «
and parallel/serial data conversion of peripheral microcomputer o> Z6Z26m<>000000 >
APPLICATION HIENHRINEE
High-precision control systems such as temperature control GO 32] VA+
and speed control CONT IN 31] R4
PIN ARRANGEMENT (TOP VIEW) ‘ PULSE OUT 5] R1
CS[E 29] R2H
oo - H o | PIN ARRANGEMENT (TOP VIEW) | ol e
gg)&% R % 822 Vee FOR RESgg o [20] DIGITAL GND VSI % Eg
A DD
od 8 [@ v G = [ Voo M62303FP 5 GA
Di[sl T 2 D7 c2ld R A3
D26l * [iDs INTE & [as Ve+ 4] Ve-

o 03 @ DS GUARDAING 1] 2 [ DiGAL Voo MUX cH1 g 2 Vot o
ﬁ £ GND[E] ° [alD4 INTEGRATING CAPACITOR [8] REFERANCE VOLTAGE MUX CH2 [22] AS5 COM ﬁ g
2 GUARD RING 2 [9] CONSTANT GURRENT MUX CH3 21] AS5 S =
EE 1ggg§\lp%(lzp) ANALOG GND [ ANALOG Vce MUX CH4 O 20] AS4-2 < :(O’
ox - 20P4B(SP) _ <

= 16P2E-A(GP) 20P2N-A(FP) MUX CHS5 [ 15] AS4-1 a

i 5 i e 20 9 9 =23 | =3 = | s s | B S S
[ BLOCK DIAGRAM | [ APPLIGATION EXAMPLE el AN iSO B
TO MICROCOMPUTER OO0 FNNVNNNINNNDNDNDN A
5V POWER SUPPLY §§§X<<<<<v'—<<<<<c{|<<
10k < 10k %) %)
CS0 CS1 CS2 L === g @ @
7 i —‘ LI?CROCOMPUTER = I« [INPUT
] CONTROL PIN S Cg#‘?e% 64P6S-A
TO COUNTER S mfeH+—
et G BUS T T O S b
SDA TRANSCEIVER M so foon R e ‘ BLOCK DIAGRAM ‘
i cr |l =
‘ Data Input/Output 6800pF == L l"zso*‘A
8 8 1 R1< 24k
| INPUT DATA | [ INPUT DATA | [ INPUT DATA - RESET VaoR (I')’\llJTI' 'N BUFFER VRer OP2- OUT1 OP1+
‘ LATCH H LATCH H LATCH | ‘ BLOCK DIAGRAM ‘ ‘DELAY ‘ C?IDJAP‘ GA ‘ GA ‘ AD |N‘ OF’2+‘ OUTZ‘ OP1- ‘ VA-
‘ @ 3 s ‘ CONSTANT ANALOG ANALOG  DIGITAL DIGITAL @g
voo @ Reset Data CURRENT CONTROL GO VA+
POWER ON I . - - .—31'7 CONT IN R4
1/0 PORT 1 t
GND ﬁ;SH i i t i i I t i | M @R ﬁ PULSE OUT "‘l R
‘ i cs 69 = R2H
L,i, ..,. .,. ., - - : AZ ‘ w E
D7 D6 D5 D2 D1 DO S 3 ‘ SoKt €9 g & €9 RaL
| 2 INT sl 69 2z 0o ) Rr3
A3 (19— g Vob ¢ 9 R5
A4 2 Vve- 69)
A4 (19—RS] § Voo Vot
| FOR
REFERENCE EE 0.36v RESET mi g:; g =1 ..l
INPUT GND| DISCHARGE (&) RESET MUX CH3 € ARARAR'A ]
REFERENCE DECODER MUX CH4 €—' | :
VOLTAGE MUX CH5 64) ; ?‘ﬁ i
D~ @©-19-1) (1213191919179
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CMOS SYSTEM-RESET IC

RNA51ABXxx Series

¥ R

@M E: 1.4V~5.0V
Q@MMEERBE: £1.0%

@ ETEE: 5% typ.

@K HFERT: 0.7UA typ.

@B T SMER TR E LRI EAI IR
@FHEMHAN

@ Rk F 4 H A X FACMOosHE H A5
@5 EHIMPAK-5%F3E

@ LIERESEE: —40C~85C

A &
O FIE R R IR R NS fr
@it IR~
O I IE AR X
O LLBFRE
@ RI1EN . HAEBEH. PDA

FEATURES

* Threshold voltage 1.4V to 5.0V (12 types lineup)
* Threshold voltage accuracy +1.0%

* Threshold voltage hysteresis 5% typ.

* Low supply current 0.7uA typ.

* Capacitor-adjustable output delay time

* Manual reset

*VOUT cmos output, or open-drain output

* 5-pin MPAK-5 package

* Temperature range —40°C to 85°C

APPLICATION

* Power supply voltage monitoring for microprocessors
* Battery-powered portable equipment

* Computers and notebook computers

* Wireless Communication Systems

« Digital still camera, digital video camera, PDA

PIN ARRANGEMENT (TOP VIEW) ‘

VOuT [1| 5]cp
vDD|[2 | %
GND |3 | 3 [4]MR
MPAK-5

\ Functional block diagram & typical application circuit \

(1) RNA51Axx Products (Threshold voltage:2.6V, 2.7V, 2.8V, 2.9V,

3.0V, 3.1V, 4.4V, 4.5V, 4.6V)
Power
supply

Power
supply

RESET

Microprocessor

Il

(2) RNA51Bxx Products (Threshold voltage:1.4V, 2.7V, 5.0V)

Power
supply
1 vouT RESET

Microprocessor

1

) 1 ARIERETE, SRR AR MR AR RBEIEVODEM SGNDEM 2 EE .

2 EIRIBR G M, iR LR AR E.

Notes: 1. It is good for stable operation to use a decoupling capacitor with excellent
high frequency characteristics between VDD and GN
2. Capacitor value is determined by system conditions.

D pin.

LOW POWER 2 OUTPUT SYSTEM RESET IC

RNA52A10MM

¥ o=
OANTHRENZHERL, NEFERMITERMNAENERE M
OEERIEBEELTAMNEN, M EEENEMEE
@R ABKVihTE, SCIMEERE1.0VE50mY, A] BT KB ERL
@ FACMOST E, SCULEFER 1.1 1 Altyp), tHA] TR hIRE =GR

A &
OAlR®. RAR&ES SHRIEMBEKE

FEATURES

* To support for the system multi-power supply, a reset with 2
circuits for with delay and without delay is included.

 Input terminal used only for pilot voltage is provided to set any
reset voltage.

* Adoption of low Vth process realizes the reference voltage of
1.0V£50mV, enabling the application on low voltage system.

¢ Adoption of CMOS process allows for current dissipation of
1.1uA (typ), enabling application on battery-driven products.

APPLICATION

Voltage monitoring of OA equipment, consumer equipment, and other
multi-power sources

| BLOCK DIAGRAM |

) 2 Vo1
Zi22.5MQ
Vit {— +
[ 4‘ >o-

—® Vo2
§ Zi22.5MQ
Vi2®——— —TJ {
VREF
Vth=1.0V
e O>—o—0H
VDD MR CDh GND
| APPLICATION EXAMPLE |
ATHNEENEE
12v Power supply for motor
3.3V _
4 =
NMI
1‘:% VDD|-e = = vee
Vo 1 Vit
Vo2 V2= |
GND  cbrsx % MCU
7J”7RNA52A10MM ;[ F
RST

AI IR 5RNAS2A1OMMEI 4G BB IR 9T B AR R G IR [E o

B0, AT SRR BN MIEOrR IR, e E TN SR ERT %,
Monitoring of the voltage of another system in addition to the power to
RNA52A10MM is available. For example, while monitoring the power on
the motor drive side, a warning lamp can be lit up when voltage drops.

MCU and SoC Peripheral Devices

LOW POWER 2 OUTPUT SYSTEM RESET IC

RNA50C27AUS/MM
¥R

O FEF3.3v. 18VAMBIRENE Y, BHERNBRLRE, FEF

FRRSIETIRE, EAE LR AVSNERBEERF

@ETEATIRELENEMERMER, IRMEEEFSHIE

R At ]

@iE TR AEH KRR RE L, FHZERRHEE L. CMOSH H AN

E=liNEh
@M E: 2.7V
Q@MEERE: +1.0%
Q@HNBERG: 5% typ.
@] i% E R F B/CMOSH H
@ % F#B/NBISSOP-831 3
@B T SMERCRIZE B (L5 S HIFEIR A )
O EEIRFNE I AE (L EMR

A &
I/ORR IR R E3.3V. #x v iR e R 1.8VA W B iR 8 B LA AL FRiR %

FEATURES

« Simplifies the startup sequence of microcomputer peripheral
equipment in total by monitoring power functions and simplifying
the complicated turning-on procedure of microcomputer using 2
power sources of 3.3V and 1.8V.

* By making resistance and capacity for setting delay time external,
delay time of reset signal can be easily changed.

* Adopting complementary open drain output enables the setting of
open drain output, CMOS output and desired output.

» Detection voltage: 2.7V

 Detection voltage precision: £1.0%

* Detection voltage hysteresis: 5% typ.

* Open drain/CMOS output settable

* Use of ultra-small SSOP-8 package

¢ Setting of delay time of reset signal with an external CR

* Direct actuation of reset terminal of microcomputer

APPLICATION

Application equipment of 2-power microcomputer with 1/0O power voltage
3.3V and core power voltage 1.8V

| PIN ARRANGEMENT (TOP VIEW) |

VDD33[T1 8[1VR 1/VDD33 |[1/O power input terminal
MR |2 | RESP Pull-down reset output terminal
RESP[]2 7] CRext |3| RESN Pull-up reset output terminal
D: :I:l 4| GND Ground terminal
RES D: :El 5|SWG MOS drive output terminal for power control
RESNLLS slivobis 6|VDD18 | Core power input terminal
GND[T2 5[] SWG 7]CR External CR connecting terminal
18| MR Manual reset terminal

Package Outside dimension | Pin pitch | Type no.

‘ OUtSide dimenSion (mm) ‘ SSOP-8 2.0X3.1X0.7 0.50 AUS

MMPAK-8 4.0X2.95x%1.1 0.65 MM

| APPLICATION EXAMPLE |

Vee(3.3V) 3.3V
VCC(1.8V) HAT106J9C 1.8V
SWG| Vce18 Vce33
RESET
GND| MR| _L_
;;7 777

YHELSIE3.3Y (FRIR) FHBITRGIIMETr, B5r3.3VEFRII.8YV (%
IDERIR) BEERF.

Always monitoring 3.3V (power) and following the turning-on procedure
for 1.8V (core power) at startup of 3.3V by controlling the external Tr.

n
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SYSTEM ORGANIZER IC

RNA53A27FUS
¥R

@ L5 KR EHbF AimiE R R YRRIE T/ER ESEE, & ERNEEE.

@M EEFIFEE: Vs=2.745 (V) *1.0 (%)

@i/ NhFEER / EEEK.

100 (pA) - IEETER2 (nA) - fFH TIER

Ot EBEREERE.

3.050 (V) +0.8 (%)

@iF T SMEEH, ATEIHIZES0 (ms) « 100 (ms) FHFIERATE. B4h,
BId TSN FRAIFRE, FIE & MR ER BN & XIE, & KT
ERYIEIR A 8]

O &S AR / MRERH
Vee=3V B Vh=0.3Viyp (Vh: HEZR4fA 22 AT EHEIE)

@ F R BRI A HE N

@13 8EHISSOPS (FES IFFF A TSSOPSAR)

@ TIEERE EEE
25 (V) ~ 55 (V) (EHEBEHHEKIN

A &
AR EMR IR, S, ADDARBAEERES

FEATURES

* The detection voltage is set to cover supply voltage range of RENESAS
microcomputer.

» Detection voltage and accuracy
Vs=2.745(V) +1.0(%)

* Normal mode and standby mode switching is enabled.
100(nA)...normal mode 2(uA)...standby mode

* High accurate reference voltage is able to output.
3.050(V) £0.8(%)

* The 50(ms) and 100(ms) delay time are used by switching the terminal.
The suitable delay-time is set by adjusting the external register.

* The MR terminal of shumit-trigger type is equipped.
Vee=3V Vh=0.3Vtyp (Vh:Hysterisys voltage ofshumit-trigger circuit)

* Open-drai type output

* 8pin-SSSOP8 package(TSSOP8 package are deveropping)

* Recommended supply voltage range.
2.5(V)~5.5(V)(Except reference voltage)

APPLICATION

* Supervising the supply voltage of microcomputer, reset, reference voltage of
AD/DA convertor.

PIN ARRANGEMENT (TOP VIEW) ‘
ROSC 1 O zl Ele)

7] oo

El VREFO

5 | /vout
Package: SSOP8

Size: 2.0(mm)x3.1(mm)x0.7(mm)
Pin Pitch: 0.50(mm)

—> Reset signal for external

{?" 94 |nterrupt signal

] vadd
R8 f
VDD /SLP, ROSC

% ro| | T ma#

[Oscillation] —
jrcu L] rEs#

VOUT :

Delay | Micro

Circuit | Computer
s i

B
100ms H
T VREFO
VREFH

B : twiz
A R7 o : WDTOVF#
5 uF !
:L VREFL(GND)
GND

EX-NORLY

Mznual reset pulse (1)

L Recommending twLi>twi2

—
twet

VOLTAGE DETECTING, SYSTEM RESETTING IC
RNA51953A/B

¥R

OHEILIREI, AFEMMIMERE, AITTRMKSEEMNITIRE.
@SMETHD

O M A/NEEE B RRBRICHILIRNTE: 0.33uFEt, td=100ms
@FET/EEER: 0.6V Typ (RL=22kQFR})

O@HFEEEER: 2~17V

@iz RS
A&

Pch. Nch. CMOS. B HF#l. CPU. MCURIE i 2%
BB RIE (. FE it T B

& FARETIRAER. BERNERE. RRERER
TR &R . DC/DCHEHEE . T E{RIPr B

FEATURES

¢ Including a built-in delay circuit to provide the desired retardation
time simply by adding an external capacitor

* Few external parts

¢ Large delay time with a capacitor of small capacitance
(td=100ms, at0.33uF)

* Low threshold operating voltage (Supply voltage to keep low-state
at low supply voltage): 0.6V(Typ) at RL=22kQ

* Wide supply voltage range: 2V to 17V

* Wide application range

APPLICATION

Reset circuit of Pch, Nch, CMOS, microcomputer, CPU and MCU, Reset of logic
circuit, Battery check circuit, switching circuit back-up voltage, level detecting
circuit, waveform shaping circuit, delay waveform generating circuit, DC/DC
converter, over voltage protection circuit

PIN ARRANGEMENT (TOP VIEW) ‘

(NC) II O EI (NC)
ZI Power-supply
EI Output

5 | Delay capacitor
NC: No Connection

Outline: PRSPO008DE-C (SOP-8)
PRDPO008AF-B (DIP-8)

A: Built-in Load

Power- I
ower suppiy B: Open Collector

O—
- =

e

uy)

N
I\N\/ -
+

1.25V

LT

GND Delay capacitor

VOLTAGE DETECTING, SYSTEM RESETTING IC

RNA51957A/B
¥ R

@iE T SMER AT S M £

OHEILIRMEE, REMMIMNEER, AIRTRMKEBERNITERE.
@/METHD

OF U A/NEER A RKRERKIERATE: 0.33uFR, td=100ms
@ T{EREK: 0.6V Typ (RL=22k Q)

@ REBEERES " 2~17V

@R FEET
A &

Pch. Nch. CMOS. B F#l. CPU. MCURIE fiFE i%
B RIE . BT B
FRABERYIRERE. BERNERE. REERBRE
EIRE T A £ . DC/DCEH SR . TR R RIFEE

FEATURES

* The feature of setting the detection voltage by adding external resistance.
¢ Including a built-in delay circuit to provide the desired retardation
time simply by adding an external capacitor
* Few external parts
* Large delay time with a capacitor of small capacitance
(td=100ms, at 0.33uF)
* Low threshold operating voltage (Supply voltage to keep low-state at
low supply voltage): 0.6V(Typ) at RL=22kQ
* Wide supply voltage range: 2V to 17V
* Wide application range

APPLICATION

Reset circuit of Pch, Nch, CMOS, microcomputer, CPU and MCU, Reset of logic
circuit, Battery check circuit, switching circuit back-up voltage, level detecting
circuit, waveform shaping circuit, delay waveform generating circuit, DC/DC
converter, over voltage protection circuit

PIN ARRANGEMENT (TOP VIEW) ‘

(NC) II O EI (NC)
ZI Power-supply
EI Output

5 | Delay capacitor
NC: No Connection

Outline: PRSPO008DE-C (SOP-8)
PRDPO0008AF-B (DIP-8)

A: Built-in Load
B: Opgn Collgctor

I S

5uA
Typ

Power-supply

Input | -
| V)

GND Delay capacitor

MCU and SoC Peripheral Devices

VOLTAGE DETECTING, SYSTEM RESETTING IC
RNA51958A/B

¥ R

@iEiTIMERERT T B .

OHELRER, REMMIMNEER, AIATRMKESERITRRE.
@shETED

OF M A/NEER R RRERKMERRTE: 0.33uFRT, td=100ms
@ FE T{EEEK: 0.6V Typ (RL=22kQFR})

@ RBEEEES: 2~17V

@ RS
A &

Pch. Nch. CMOS. B F#l. CPU. MCUMIE fiFE 3%
BEMEEHNE AL, BB %
FREBETRERE. BERNBE. HRERER
R & £ . DC/DCHEH#SE . T HE R {RIPEE B

FEATURES

* The feature of setting the detection voltage by adding external resistance.

¢ Including a built-in delay circuit to provide the desired retardation time
simply by adding an external capacitor

* Few external parts

* Large delay time with a capacitor of small capacitance
(td=100ms, at 0.33uF)

* Low threshold operating voltage (Supply voltage to keep low-state at low
supply voltage): 0.6V(Typ) at RL=22kQ

* Wide supply voltage range: 2V to 17V

* Wide application range

APPLICATION

Reset circuit of Pch, Nch, CMOS, microcomputer, CPU and MCU, Reset of logic
circuit, Battery check circuit, switching circuit back-up voltage, level detecting
circuit, waveform shaping circuit, delay waveform generating circuit, DC/DC
converter, over voltage protection circuit

PIN ARRANGEMENT (TOP VIEW) ‘

(NC) II O zl (NC)
ZI Power-supply
zl Output

5 | Delay capacitor
NC: No Connection

Outline: PRSPO00BDE-C (SOP-8)
PRDPO00SAF-B (DIP-8)

Reset ICs

i=tvile

A: Built-in Load

F, O . i B: Opgn Collgtﬂil

Input

GND Delay capacitor
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LED drivers

RD40LD003
RS

Q@EATIRFIEZH.

@R EERE: 3.0~5.5V

@M HMIE: VO (BXK) =40V

@B : 10UT (Typ) = 30mA (@VO = 3.0V)

R2A20134SP
S

(RKEEE)

O FRE Vec: 24V

@ L {EZiBTiopr: —40~+150C
(Thee

| BLOCK DIAGRAM |

Rrt: Connected to GND (Critical-Conduction Mode)

@HEPWME K, AT X8 ALiE R (Q1~Q8) H{T256 R IE e o O RIEFRIZF (Rrt: ZEHEGNDRT) VREF @) VREF:5.02V Lo ®vce
(HZ=EEA0% (BRIRES) F199.6% (BRERA) ) O@EIEF FiE G (Rrt: E#EVREFAT) OFF: 8:2V/ON: 12V
O T {EREEE: —40~+85C OFF LITEA (Rrt: EEVreffif) Dsoun 8 GND

O & TR AR RIPIIAE [Hamv

06V
* Support for amusement application. _

 Supply voltage range: 3.0 to 5.5V <Maximum Ratings>

| VREF

| BLOCK DIAGRAM |

* Output standing voltage: Vo (Max) = 40V « Supply voltage Vcc : 24V e 25008
« Constant current output: 1ou (Typ) = 30mA (@V.=3.0V)  Operating junction temperature Tj-opr : -40 to +150°C sy Ramp Control AmE 1) FB
* Built-in PWM circuit and controlable 256 step gradations with 8bit <Functions>

constant current output (Q1~Q8) o Critical-conduction mode control (Rrt: connected to GND) Al 0.605V

(0% (off state) to 99.6% (maximum luminescence)) SDA ¢ Gradiation Internal « Fixed switching frequency control (Rrt: connected to VREF) I P
* Operating temperature range: —40 to 85°C N O Controller Oscirator al « Adjustable switching frequency support (Rrt: connected to Vref) Art J_ ' 2)comp

[ 8bit Register | | « Overcurrent protection function 1 pFl — %4_1 v
S8 ¢ [ Compatator | |

Gradiation - @2
Controller |
[ 8bit Register | |
Add1 ¢— [ Compatator |
Add2 ¢—| P
1
1
l

Rrt: Connected to VREF (Fixed-Frequency Mode)

Address
:ggi : Decoder : ! VREFé} VREF: 5.02V [ é)vcc
Add5 ¢— ! : o OFF: 9.2 V/ON: 12V
Add6 ¢— o oo
Gradiation (¢ Q8
Controller | cs(s
| 8bit Register i y | 06V Max Duty Detect Logic Block 7ouT
[ Compatator | T —_[>_
1V
Constact VREF VREF
REXT Currant Circuit —ZV_D—
Eror 250 nA
VREF Amp
i Ramp Control D FB
4_%5 RT 1:’ 0.605
- > |
8 5 10 pFJ' [I— ) COMP
HHHH b
SOP-8 1
PIN ARRANGEMENT (TOP VIEW) |
‘,ﬁ % < © ﬁ g
®
58 -
- o =
Vee [1] O 20| REXT Index mark |
ss [2] 19 Q1 ;
SpA [3] 18] Q2 1 a
_,lz be Sx ]
scL [4] 17] Q3 —
Addo [5] 16] Qa4
A
Add1 [6] 15] GND [ \
—— — <C|2.03max
Add2 [7] 14| as % K 7
Add3 [8] 13| @6 '
Add4 [9] 12| a7 127
Dly[s]
Adds [10} 11] o8
Package: SOP-8
53 54
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Op-Amp. and comparators

BEBARE.

B . SoC4MEIC

INBY . {REE ECMOSIZE A 28

Small & Low Voltage CMOS Op-Amp.

HA1630S01-08/D01-08/Q01-06

R

@:LHTB/NEHES, FHTHATE

(CMPAK-5. MPAK-5. MMPAK-8. TSSOP-14)
O RBETIE. EFERR, REEEREBNIEE

(VDD=1.8~5.5V. IDD(/ch): 15~800u A typ.)
@RMEAEFH (RF) IREMRE T AR ETLIE (fo: £9200MHz)
@H A

- S 2 HRIE VOH = 2.9V &/ (VDD=3VAT)

R NBBEE VIO = 4mV B K

AR NIRIE 11B = 1pAtyp.

- TYEIRETEE Topr = —40~+85T

FEATURES

* Contribute to space-saving by built in ultra-small package.
(CMPAK-5, MPAK-5, MMPAK-8, TSSOP-14)
* Best support for battery using equipment due to low voltage operation
and low consumption current.
(Vop=1.8 to 5.5V, Ipop(/ch): 15 to 800uA typ.)(07/08: 2.7 to 5.5V)
* Operational stabilityin a noise area of mobile phone (RF). (fc: about 200MHz)
* Others
* Output full-swing VoH = 2.9V min. (@Vpb=3V)
* Low input offset voltage Vio = 4mV max. (07/08: 6mV max.)
* Low input bias current liB = 1pAtyp.
* Operating temp. range  Topr = -40 to +85°C degC
- HA1630S07/D07 output drive current: 15mA typ.
+HA1630S08/D08 output drive current: 30mA typ.

B3R CMPAK-5V, MPAK-5V
SINGLE TYPE: CMPAK-5V, MPAK-5V

HA1630S01/02/03
HA1630S04/05/06/07/08

WA : MMPAK-S
DUAL TYPE: MMPAK-8

HA1630D01/02/03
HA1630D04/05/06/07/08

PagEl: TSSOP-14
QUAD TYPE: TSSOP-14

HA1630Q01/02/03
HA1630Q04/05/06
B #IE  Part.No.
Unit $01/D01/Q01 | S02/D02/Q02 | S03/D03/Q03
IDD (/ch) typ. | WA 15 50 100
SR typ. Vius 0.125 0.5 1
B #E  PartNo.
Unit $04/D04/Q04 | S05/D05/Q05 | S06/D06/Q06 S07/D07 S08/D08
IDD (/ch) typ. HA 200 400 800 60 170
SR typ. Vius 2 4 8 1 15

A '

@ HHAAY. HALRGINSHBRMZE
@it =R EFIRE. RIERMERERIFMEK
@A IR &

APPLICATION

* Digital consumer equipment such as DSC and DVC.

* Sensor output amplifier such as measurement equipment,
controllers and health appliance.

* Amplification and buffer for various analog circuits.

PACKAGE AND PIN ARRANGEMENT ‘

5pin
P Vour [4] [ 3]VING)
[2]Vss
Vop [5 ] TTVING
(Unit: mm)
Pfjkie )gz: Pi’;wpl:zig:h s;ﬂuvﬁ MP
MPAK-5V 1.6x29x1.1 0.95 LP OK
CMPAK-5V 1.25x2.0x0.9 0.65 CcM OK
8pi

P Vours [1] 8] vop

ViNt() [2] | 7] vour2

ViN1(+)[ 3] 6] Vinz()
Vss [4] 5] Vine(s)

5% Rt T ne e
Package Size Pin pitch Suffix
MMPAK-8 4.0x295x 1.1 0.65 MM OK
14pin
vouri [1] [14] Voura
VIN1() EWA @E VIN4()
VN [3] [12] Vina)
VoD [4] [11] vss
ViNz(+) [5] [10] Vina(+)
VIN2() EW VLE VINS()
Vourz [7] 18] Vours
Pfjkafge );z_g Pi’;wpl:zig:h &fi MP

TSSOP-14 6.4x50x1.1 0.65 T OK

WERIEH K =7
Dual Op-Amps

HA17358A Series

B R

O TR EERE, ATAREIETE

OEBHMAREEE, BAREZEIORBAITE, WHBEHRATEE
KB

@ X IR IEFI N R B TR EAME

@S HIRFIZ M

FEATURES

* Wide operating power supply voltage range, single-power-supply
operation possible

* Wide in-phase input voltage range: operation possible for input in
vicinity of 0 level, and output voltage can be dropped to vicinity of O level

* Temperature compensation of frequency characteristics and input
bias current

¢ High RF noise immunity

| PIN ARRANGEMENT (TOP VIEW) |

/
Vout1 1 8 VCC
1
. -+
Vin(-)1 | 2 7 | Vout2
/zi
+ -
Vin(+)1 | 3 6 | Vin(-)2
GND | 4 5 | Vin(+)2

DIL-8P,SOP-8P, TSSOP-8P
(DP-8B,FP-8DGV,FP-8DCV,TTP-8DAV)

| CIRCUIT SCHEMATIC (1/2) |

Vee J)

Vin(-) ¢

R1
Vin(+) ¢ e O Vout

77::_}]-K
&
J

GND%
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Op-Amp. and comparators

B FE#Hl. SoCIMEIIC
EERAE. LS

HA1631S01-04/D01-04
R

Q@EH T/ NELEF, BHTFHEZNE
(CMPAK-5V. MPAK-5V. MMPAK-8)

@K ETIE (VDD=1.8~5.5V). {K;HFEHR (IDD: wA order),

RiESE RIS
@ RENRBHEE VIO = 5mV &k

ONMEEFH (RF) BRFEINE T AR E TIE (fc: £9200MHz)

OB IR & (HMMEN%)

O EREESHN (RIERFH . BIRFEME)
O FSHEHI AR

@Nkih & A r B

O RIFERIRHE R ERN (KARRR)

* Contribute to space-saving by built in ultra-small package.

(CMPAK-5, MPAK-5, MMPAK-8)

* Best support for battery using equipment due to low voltage operation

(Vpbp=1.8 to 5.5V) and low consumption current (Ipo: pA order)

* Low input offset voltage: Vio = 5mV max.

* Operational stability in a noise area of mobile phone (RF). (fc: about 200MHz)

* Mobile equipment (DSC, etc.)

* Sensor signal detection (Health appliances, Disaster-related equipment, etc.)

* Switch for signal control
 Pulse generating circuit

* Over-voltage detection of low power supply (Monitor)

Single HA1631S01 HA1631S02 HA1631S03 HA1631S04
(R FER ) (BER) MR (BER)
(Low ption current) | (High-speed type) | (Low consumption current) |  (High-speed type)
AR i-32) AR HE
Output system Push-pull Open-drain

TiERE

Operating voltage Voo =18~ 55V

R (Jch) Ipp = 5pA typ. Ipp = 50uA typ. Ipp = 5uA typ. 1bD = 50pA typ.

Consumtion current (/ch)

i 2 RIE

PACKAGE AND PIN ARRANGEMENT ‘

HA1631S01/02/03/04
Spin Vourt [4] [31VING
Q [2]Vss
Vob [5] TTVING g )
(Unit: mm)
e (e i = mP
MPAK-5V 1.6x29x1.1 0.95 LP OK
CMPAK-5V 1.25x2.0x0.9 0.65 CM OK
HA1631D01/02/03/04

8pin

Vourt [1]
Vinig [2]
Vini) [8]

Vgs [4]

AN
AN

18] Vop

7] Vourz
6] Vinzg
5] Vinags)

i R+ BIEE S
Package Size Pin pitch Suffix MP
MMPAK-8 40x295x1.1 0.65 MM OK

Output full-swing

VOH = 2.9V min. (Vop = 3V)

Wi iz B 18]

Response time

TPHL = 0.55ps typ.

TPHL = 0.17us typ.

TPHL = 0.55us typ. TPHL = 0.17us typ.

TPLH = 1.20ps typ.

TPLH = 0.33us typ.

IsINK = 14mA typ.
BB P
Output current
ISOURCE = 13mA typ.
IFRE . 8
Operating Temp. -40°C ~ +85'C

HA17393A Series

@R REEERE: 2~36V
@ XHEFEF: 0.8mA typ.
@R NIBIR: 25nA typ.
QO EMNIRERIR: 3nA typ.
QO EBMNBBEE: 2mV typ.
@S HRFIZEME

* Wide power supply voltage range: 2V to 36 V
* Small power supply current: 0.8mA typ.

* Small input bias current: 25nA typ.

* Small input offset current: 3nA typ.

* Small input offset voltage: 2mV typ.

* High RF noise immunity

PIN ARRANGEMENT (TOP VIEW) |

/
Vout1 | 1
l\
Vin()1 | 2 -5
2
.}. -
Vin(+)1 | 3
GND | 4

8 | Voc

7 | Vout2
6 | Vin(-)2
5 | Vin(+)2

DIL-8P,SOP-8,TSSOP-8P
(DP-8B,FP-8DGV,FP-8DCV,TTP-8DAV)

| CIRCUIT SCHEMATIC (1/2) |

Vin(+)

Vin(-) o

Vout

GND o I l

B

MCU and SoC Peripheral Devices
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Renesas General-Purpose ICs Catalog individual Product Descriptions

Renesas E|eCtI’0nICS COI’pOI’ation Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific' without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment
not specifically designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or
systems), surgical implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11.  This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

LENESANS

SALES OFFICES http://www.renesas.com

>

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363 Fu Shing North Road Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141
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