RN5T566A REV.1.3

RNST566A

Product Specifications

Rev.1.3

2012.08.29

RICOH

RICOH COMPANY, LTD.
Electronic Devices Company

This specification is subject to change withouticet

RICOH [02011-2012 Rev.1.3

Pagel



RN5T566A REV.1.3

Table of Contents

1 L@ 1011 17 = PP RR 3
2. (2 AT | 3
3. PIN CONFIQUIALTION ...ttt et e e a bttt e e sa b bt e e e sabb e e e s snbb e e e e snbb e e e e snbteeeennnneeeas 4
4. (2] Fo et QB = To =T o WP PRTT 5
5. LB L=~ o T o 4o o PP OTPRPTTPI 6
6. FUNCEION BIOCK ...ttt ookttt e e e a2 e s bbbttt e e e e e e e e nbbbbe e e e e e e e e annbbnseeaaeeeaannes 7
6.1  LDO, DCDEC TADIE ...eeiiieiiiiiiiiee ettt e e e sttt e e e s bt e e e e s st b b e e e e e s anbbae e e e e e anbreeeeeeaan 4
S 702 1 L PRSP PRPPRPRP 8
07 M = =To 101 F= 1 (o] gl 2] (o T3 Xq D IT= Vo | = o o SRS 8
6.2.2  LDO ON/OFF CONIIOL...uiiiiiiitiiiiteesiiiteteeeeeeee e s ebeee e e e s sstbaeeeaeessstbaeeeaessastaeaeesassbseeaaeesansbsseaeessastaseaeeesanes 8
6.2.3 LDOL Electrical CharaCteriStiCS ............iummmeeeeeetinitieiee e s sttt e e s s sttt e s ssbe e e e e s s snbbbee e e e s s nnbbaeaeessannreeas 9
6.2.4 LDO2 EIECIrCAl CRAIACIEIISTICS ... . .veteeetimmsin s ettt ettt e e e e e e e e e e e e s et e et et e e e e e e aaaaeasasaaaannnnabbbebeeeeeees 10
6.2.5 LDO3 Electrical CharaCteriStCS ............ e eeeeeetiiiiieeee et sttt e e s sttt e s ssbe e e e s s snbbee e e s s annebeeeeessanenes 11
6.2.6 LDO4 EIECIrCAl CRAIACIEIISTICS ... . .teteeeiimmim sttt eeeee et e e e e e e e e e e e e e e s et e e et e e e aaeaaaaeasasaaaannnnanbbsbeeeeeees 12
6.2.7 LDODS Electrical CharaCteriStCS ........... i eeeeeetiiiiieteeesaitiee e e s sttt e s st e e e e s s sabbe e e e e s snnnbeeaeeseaneees 13
6.3 StEP-UOWN DC/DC CONVEILEL .....eiiieiiieiie e ettt ettt et e e e e e e e e e e e e e e e e s e e ab bbb b eeeettaaaaaaaaaaaaasaasaaaannnsbabbenbseneeees 14
6.3.1 Step-down DC/DC Converterl Electrical CharaCt@rBsti..........cceeeeereiiiriiiiinineieeees s e s essnenennnenes 14
6.3.2 Step-down DC/DC Converter2 Electrical CharaCt@IBSti..........eueeeiiieiiiiiiiiiiiiiitte s s 15
6.3.3 Step-down DC/DC Converterl, DC/DC Converterl,2 BIDGagram.......ccccceeeeeeeeeiiesiieicevvvemeemsennnnns 16
6.3.4 Step-down DC/DC Converterl, DC/DC Converter2 ON/@RIALrOl..........coooeeiiiiiiiiiiiiiiiieeee 16
0 Vo] = To T= 3 =3 =t 1o Lo} R Vo o o O 17
6.5  Voltage DeteCtioN2 FUNCHION .......coii it eeeeee ettt ettt e e e e e e e e e e e e e e e e e bbb bbb baeaeeeeeeeeeeas 18
6.6 UVLO (Under Voltage Lock Out) Electrical CharaCBhiGs ..............uuvieeiiiiiieiieeeeeeeissssmmmmmeinnvineneeeeeeeeees 19
6.6.1 UVLO Block Diagram (fOr LDOD) ......ceeiiiiiiiiiceee ittt e e e e e e e e e 19
6.7  Voltage DeteCtioN3 FUNCHION .. ...ccee e i ceeeee et e e e e e e e e e e e e e e e e e e e s e e s asssnnnnsennbnnannnneeeeeees 19
6.7.1 VD3 Block Diagram (for LDOI4, DCDCL™N2) ..coiuiiiiiiei ittt eeiieee et e st e e 19
6.8  Thermal Shut-down Circuit Electrical CharaCteriStiC. .........uuviiiiiiiiiiiiie i emmmeme e 20
6.8.1 Thermal Shut-doOWN BIOCK DIBQIAM .......uuutiiieeiiiiiiiiee et e e e e e e e e et e e e et e e e e e e e e e e e e e e e e e aaannas 20
7. ST o o= I O g P T Tor 1= g ot PP EP PSP 21
7.1  Absolute MaxXimuUm RENGS .....cooiiiiiii i ettt e e e e e e e e e e e e e e et e et e e e aaaaaaaaaaesaasaaannnbbnbbeeeeees 21
7.2  Recommendation of Operating CoNAItIONS........cccceoiiiiiiiiiice e e e e e e e e e e aeeeeaes 21
R T B (O O T= = Ty (=] 1S 1o TP T TP T POPRPPPPPPP 22

RICOH [02011-2012 Rev.1.3 Page2



RN5T566A REV.1.3

1. Outline

RN5T566Ais the power management IC for GPS. It integrateigR-efficiency step-down DCDC controllers,

5 low dropout regulators, power control logic, 3tage detections, thermahut-down, UVLO and etc.

2. Feature

High Efficiency Synchronous Step-down DCDC Converte

v DC/DC1 1.15~1.90V by external resistors @ 700mA (for Memory)
v DC/DC2 1.00~1.30V by external resistors @ 1A (for Core)

v' Soft-start circuit (DCDC1, 2)

® Low Drop Voltage Regulator
v' LDO1 3.3V by trimming @ 150mA (for Analog)
v' LDO2 1.7~3.3V by external resistors @ 300mA (for I/O)
v' LDO3 1.1V by trimming @ 20mA (for PLL)
v' LDO4 1.7~3.3V by external resistors @ 100mA (for RF)
v' LDO5 3.3V by trimming @ 5mA with reverse protectifor RTC)
v" ON/OFF control through pin (LDO1, LDO2, LDO3, LDO4)
v' Qver current protection
® Others
v UVLO
v' Thermal shut-down
v' Voltage detection for RTC reset (LDO5 voltage mon)it
v' Voltage detection for battery and adapter voltagiection (External circuit PIN)
® Package
v QFNO0606-36pin (size=6x®.0mm, pitch=0.5mm, t=0.9mm)
® Process
v" CMOS process
RICOH [02011-2012 Rev.1.3 Page3
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3. Pin Configuration

TP T L D T L e T e L e O I

1S 8 3 3 i s a8 1 1Q!

N O e I A
i@ 2
2] |26_
3. |25_
4] |24
5] TOP VIEW 123_
6 |22
7 |21
8] GND *1 120_
9] 1_19_

S T T T T R

= I T T A T TR L B EY

L N N Y Y S T O T e

Note*1: Tab on the bottom side must be connecteaND.

Fig 3-1 QFN0606-36Pin

Pin No. Name Pin No. Name
1 DC2EXON 19 GNDD
2 DC1EXON 20 TEST?2
3 DC2SEL 21 TEST1
4 VCCA 22 VD1HYS
5 VO1 23 VD1IN
6 VCCL1 24 INT18
7 VO2 25 LDO1EXON
8 VFBLDO2 26 LDO2EXON
9 VREFO 27 LDO3EXON
10 GNDA 28 LDO4EXON
11 VO3 29 VFB2
12 VCCL3 30 LX2
13 VO4 31 LX2
14 VFBLDO4 32 VCCP2
15 VO5 33 VCCP1
16 VD20OUT 34 LX1
17 VD10OUT 35 LX1
18 VCCL5 36 VFB1

Table 3-1 Pin Configuration

RICOH [02011-2012 Rev.1.3 Page4
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4. Block Diagram

[T 3
] Py
i E ______________ -E ["""': """" 220F J_qu
VCCL1 B—e—— bl .
! H ! ! 2.2uH GND GND
+| LDO1 150mA |
= voi xf i " E E Step—down
;7_71'0“': i 1 Normal | H DC/DC
1 1 ) '
GND | DOTEXON &7 : E E Converter 1
s m
1
- e
%'7 1
vozk i | LDO2 300mA |} !
22uF ! ! ] i
7—7|7_7 gl :I Normal i :
VFBLDO2 : : E : Step-down
R2 ] P DC/DC
LDOZEXONQF’—E—‘ E : Converter 2
oo L Lo
VCCL3 g}—»—ET E !
1
1 1 ) )
1 ]
L VOSETTT1] D03 20mA |} | beceeoeen . aND
1.0uF 1 i
;7_7 " i H Normal |1 pR— Lo at Battery or Adaptor PIN
o i i E : Voltagel
1 ) 1 oltage
LDOSEXON&i : E Detector R2
1 1 ]
i i ; 1| UVLO * R3
Vo4 i | LDO4 100mA |} i VD3
%D”F Ri | i | — 3T GND
1 Normal |1 [
o R2 YreLpot % i E :r Voltage2
LDO4EXONX‘I——;J 1| 1] Detector ¥
GN>  VGCL5G H e b | by
i P05 5mA b | e
L Vo5 | Always ON * |} 'l Thermal -
;L7 10uF ! 1 1 ! | Shut-down 1.0uF
: Reverse : ! D
GND : Protection * : & INT18 — L
1 ! ! 1.0uF
it ey TESTL. 77
GNDA % ; TEST? GND
GNDD
GND GND

Note*: These devices are always ON.

Fig 4-1 Block Diagram
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RN5T566A REV.1.3

5. Pin Description

No. Name I/O Function I/F Level Notes

1 DC2EXON I DCDC2 ON/OFF input CoinBattery

2 DC1EXON I DCDC1 ON/OFF input CoinBattery

3 DC2SEL [ DCDC2 Output Voltage Select 2.7-3.3V

4 VCCA PWR | Power supply VCC

5 Vo1 O | LDO1 output -

6 VCCL1 PWR | Power supply VCC

7 VO2 O | LDO2 output -

8 VFBLDO?Z2 [ Output voltage feedback input of LDO2 I

9 VREFO O | Bypass capacitor connecting pin - gg;giﬁé? Irg)a/\d
10 GNDA G | Ground GND

11 VO3 O | LDO3 output -

12 VCCL3 PWR | Power supply VCC

13 VO4 O | LDO4 output -

14 | VFBLDOA4 I Output voltage feedback input of LDO4 I

15 VOS5 O | LDOS5 output -

16 VD20OUT O | Voltage detection2 output (Nch-opendrain) N-ch OD

\oltage detectionl output (Nch-opendrain)

17 vbiout o *The Protective device for power is Pch-Tr(Diode) N-ch OD

18 VCCL5 PWR | Power supply (for LDO5) VCC

19 GNDD G | Ground GND

20 TEST?2 [ Test mode pin - Connect to GND
21 TEST1 I Test mode pin - Connect to GND
22 VD1HYS I Hysteresis in VCC

23 VD1IN [ Voltage detectionl in VCC

24 INT18 O | Bypass capacitor connecting pin - ggggiﬁéf Ir:)lgd
25 | LDO1EXON [ LDO1 ON/OFF input CoinBattery

26 | LDO2EXON [ LDO2 ON/OFF input CoinBattery

27 | LDOSEXON I LDO3 ON/OFF input CoinBattery

28 | LDO4EXON I LDO4 ON/OFF input CoinBattery

29 VFB2 [ Output voltage feedback input of DCDC2 converter -

30 LX2 O | DCDC converter switch output -

31 LX2 O | DCDC converter switch output -

32 VCCP2 PWR | Power supply VCC

33 VCCP1 PWR | Power supply VCC

34 LX1 O | DCDC converter switch output -

35 LX1 O | DCDC converter switch output -

36 VFB1 I Output voltage feedback input of DCDC1 converter -

i GND GND Tab Ground. _ i

Tab on the bottom side must be connected to GND.

Table 5-1 Pad Description

RICOH [02011-2012
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6. Function Block

6.1 LDO, DCDC Table

LDO1 LDO2 LDO3 LDO4 LDO5 DCDC1 DCDC2
(Analog) (/O) (PLL) (RF) (RTC) (Memory) (Core)
Current Capability| 150mA 300mA 20mA 100mA 5mA 700mA 1A
Mode - - - - - PWM/SKIP PWM/SKIP
Output Voltage 1.7~3.3V 1.7~3.3V 1.15~1.9vV 1.0~1.3V
Range 3.3V by external 1.1v by external 3.3V by external by external
resistors resistors resistors resistors
ON/OFF Control PIN PIN PIN PIN Always ON PIN PIN
Bypass Capacitande 47uF 47uF
(Cour) Note*1 1.0uF 2.2uF 1.0uF 1.0uF 1.0uF 2 2UH 2 2uH

Table 6-1 LDO, DCDC Table

Note*1: Available Capacitok Inductors
Bypass Capacitors for LDO  1.0uFC1005JB1C105K(TDK)/ 2.2uF C1608JB0J225K(TDK)
Bypass Capacitors for DCDC 10uRR012 Size(mm) or more
Inductor For DCDC 2.2uH MIPSZ2520D2R2M (FDK)
Input Capacitors for DCDC  22uFGRM21BB30J226ME38(murata)
47uF: C2012X5R0J476M(TDK)

RICOH [02011-2012 Rev.1.3
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RN5T566A REV.1.3

6.2 LDO
RN5T566A integrates 5 LDO regulators.LD&1.D0O4 are on/off controlled by LDO1EXONLDO4EXON

(“H"=ON, “L"=OFF) and LDOS5 is always ON.

6.2.1 Regulator Block Diagram

VCCL1K ‘
LDOlEXONZD—D LDO1 150mA ng
— Normal
\
LDO2 300mA
LDOZEXON%—Di Normal
*—|
VCCL3K |
LDO3EXONXD7—‘ ) LDG3 20mA 5
*o—| Normal L
%.DUF
| voa P
LDO4 100mA—X
LDO4EXONK—| Normal VEBLDO4 =Rl |1 ouF
= —% 7
GND
R2
VCCL5 X .
V05 GND
N — LDO5 5mA
VD8&Thermal Shut-down Always ON {x 1

UVLO 1.0uF
Reverse
Protection GND

Fig 6-1 LDO Block Diagram
6.2.2 LDO ON/OFF Control

Under Voltage or Over Heat
VD3&
Thermal Shut-down__|
VO1 ON | VO1 OFF VO1 ON
LDOIEXON _ |
Tr i TEy AL
VOl _|
VO2 ON | VO2 OFF V02 ON
LDO2EXON
o Tr T ) e Tr TE )
V02
VO3 ON | VO3 OFF VO3 ON
LDO3EXON
o Tr JTE) e TT LR
VO3
VO4 ON | VO4 OFF VO4 ON
LDO4EXON
o Tr MR o Tr JeIE)
VO4

*Tr=800us(max), Tf=1ms(max)

Fig 6-2 LDO ON/OFF Control

RICOH [02011-2012 Rev.1.3 Page8



RN5T566A REV.1.3

6.2.3 LDOL1 Electrical Characteristics

Operating Conditions (unless otherwise specifiedyCCL = 3.6V, Gigro= 1.QuF, T,= 25°C

Symbol Parameter Condition Min Typ Max Units
VINI | Input Voltage Rangd VCCL1 pin V?(;T 55 v
VOUT1 Output Voltage lload=50uA~150mA -2% 3.3 +2% Vv
IOUT1 Output Current - 150 mA
ILIM1 Current Limit VOUT1=3.3V 200 300 600 mA
IOUT1=150mA
VDRP1 Drop-out Voltage 200 mV
2.7V=VCCL
AVOUT1 i .
Line Regulation IOUT1=75mA 0 3 10 mV
AVCCL
AVOUT1 )
Load Regulation 50uA<IOUT1<150mA 0 15 35 mVv
AIOUT1
Output Voltage
AVOUT1 N
AT Temperature -40°C=T,=85C +100 | ppm/C
: Coefficient
. o f=10Hz-10kHz, G,=1.0uF,VIN1=3.6V
RR1 Ripple Rejection 50 60 dB
IOUT1=75mA, VOUT=3.3V
LDO1EXON ="H" (ON) 30 80 150
ISS1 Supply Current A
LDO1EXON ="L" (OFF) 1
EN1 Output Noise BW=100Hz-100kHz, IOUT1=75mA 5( 01Q pVrms

Table 6-2 LDO1 Electrical Characteristics

Note*: Bypass capacitor: 1.0uF, in mounted state.

For optimized phase compensation, the bypasacitor must be ceramic type.

RICOH [02011-2012

Rev.1.3
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RN5T566A REV.1.3

6.2.4 LDO2 Electrical Characteristics

Operating Conditions (unless otherwise specifiedy CCL = 3.6V, Gigro = 2.2UF, = 25C

Symbol Parameter Condition Min Typ | Max Units
VIN2 Input Voltage Range VCCLL1 pin V(E(l)J;Z 5.5 \%
Output Voltage
VOUT2 lload=50uA~300mA 1.7 3.3 \Y,
Range
VFB2 Reference \Voltage - -2% 1 +2% V
I0UT2 Output Current - 300 mA
ILIM2 Current Limit VOUT2=3.3V 350 450| 750 mA
IOUT2=300mA
VDRP2 Drop-out Voltage 200 mV
2.7V=VCCL
AVOUT2 . :
Line Regulation IOUT2=150mA 0 3 10 mV
AVCCL
AVOUT2 .
Load Regulation 50A <IOUT2<300mA 0 5 35 mV
AIOUT2
Output Voltage
AVOUT2 N
AT Temperature -40°C=T,=85C +100 | ppmfC
2 Coefficient
) o f=10Hz-10kHz, Gu=2.2uF,VIN2=3.6V
RR2 Ripple Rejection 50 60 dB
IOUT1=150mA,VOUT=3.0V
LDO2EXON = "H" (ON) 30 90 | 150
ISS2 Supply Current*1 pA
LDO2EXON = "L" (OFF) 1
. BW=100Hz-100kHz
EN2 Output Noise 110 | 150 | pvrms
IOUT2=150mA,vOUT2=3.0V

Table 6-3 LDO2 Electrical Characteristics

Note*: Bypass capacitor: 2.2uF, in mounted state.
For optimized phase compensation, the bypasacitor must be ceramic type.

Note*1: Supply current does not include the conglimnpcurrent of external resistors.

Output Voltage R1 R2 Notes
3.30V 230K 100k
3.00V 2001 100k
2.85V 1850 100k
2.80V 180IQ 100k
1.80V 80IQ 100k

Table 6-4 LDO2 External Resistors Table

RICOH [02011-2012 Rev.1.3 Pagel0
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6.2.5 LDO3 Electrical Characteristics

Operating Conditions (unless otherwise specifiedyCCL = 3.6V, Gigro= 1.QuF, T,= 25°C

Symbol Parameter Condition Min Typ Max Units
VIN3 Input Voltage Range VCCL3 pin 2.7 5.5 V
VOUT3 Output Voltage lload=50uA20mA -2% 1.1 +2% \%
IOUT3 Output Current - 20 mA
ILIM3 Current Limit VOUT3=1.1V 150 | 200 500 mA
AVOUT3 . .
Line Regulation IOUT3=10mA 0 1 3 mV
AVCCL
AVOUT3 Load Regulation 50A<IOUT3<20mA 0 8 15 mV
AIOUT3 J
Output Voltage
AVOUT3
AT Temperature -40°C=T,=85C +100 | ppmfC
2 Coefficient
f=10Hz-10kHz, Gu=1.0uFVIN3=3.6V
RR3 Ripple Rejection =1 0u 50 60 dB
IOUT3=10mA
LDO3EXON = "H" (ON) 25 50 75
ISS3 Supply Current pA
LDO3EXON = "L" (OFF) 1
EN3 Output Noise BW=100Hz-100kHz, IOUT3=10mA 50 80 puvrms

Table 6-5 LDO3 Electrical Characteristics

Note*: Bypass capacitor: 1.0uF, in mounted state.

For optimized phase compensation, the bypasacitor must be ceramic type.

RICOH [02011-2012
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6.2.6 LDO4 Electrical Characteristics

Operating Conditions (unless otherwise specifiedyCCL = 3.6V, Gigro= 1.QuF, T,= 25°C

Symbol Parameter Condition Min Typ | Max Units
VIN4 Input Voltage Range VCCL3 pin V(E(l)J;4 5.5 \%
Output Voltage
VOouUT4 P J lload=50uA~100mA 1.7 3.3 \Y;
Range
VFB4 Reference Voltage - -2% 1 +2% vV
I0UT4 Output Current - 1000 mA
ILIM4 Current Limit VOUT4=3.3V 150 250| 500 mA
IOUT4=100mA
VDRP4 Drop-out Voltage 200 mV
2.7V=VCCL
AVOUT4 ) .
Line Regulation IOUT4=50mA 0 3 10 mV
AVCCL
AVOUT4 .
Load Regulation 50uA<I0OUT4<100mA 0 10 25 mV
AlIOUT4
Output Voltage
AVOUT4
AT Temperature -40°C=T,=85C +100 | ppmfC
: Coefficient
, o f=10Hz-10kHz, G,=1.0uF,VIN4=3.6V
RR4 Ripple Rejection 50 60 dB
IOUT4=50mA,VOUT=3.0V
LDO4EXON ="H" (ON) 30 90 150
ISS4 Supply Current*1 pA
LDO4EXON ="L" (OFF) 1
) BW=100Hz-100kHz,
EN4 Output Noise 110 150 | pVvrms
IOUT4=50mA,VOUT4=3.0V

Table 6-6 LDO4 Electrical Characteristics

Note*: Bypass capacitor: 1.0uF, in mounted state.

For optimized phase compensation, the bypagsacitor must be ceramic type.

Note*1: Supply current does not include the conglionpcurrent of external resistors.

Output Voltage R1 R2 Notes
3.30V 230K 100k
3.00V 20010 100k
2.85V 185I0 100k
2.80V 180IQ 100k
1.80V 80l 100k

Table 6-7 LDO4 External Resistors Table

RICOH [02011-2012

Rev.1.3
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6.2.7 LDOS5 Electrical Characteristics

Operating Conditions (unless otherwise specifiedyCCL = 3.6V, Gigro= 1.QuF, T,= 25°C

Symbol Parameter Condition Min Typ Max Units
VINS | Input Voltage Rangd VCCL5 pin V?(;JES 55 v
lload=50uA~5mA -3% 3.3 +3% Vv
VOUT5 Output Voltage
lload=1mA & 3.3V=VCCL 3.0 \Y
IOUT5 Output Current - 5 mA
ILIM5 Current Limit VOUT5=3.3V 15 60 120 mA
IOUT5=5mA
VDRP5 Drop-out Voltage 200 mV
2.7V=VCCL
AVOUTS i .
Line Regulation IOUT5=5mA 0 3 10 mV
AVCCL
AVOUTS .
Load Regulation 50uA<IOUT5<5mA 0 8 15 mV
AIOUTS
Output Voltage
AVOUTS
AT Temperature -40°C=T,=85C +100 | ppm/C
: Coefficient
ISS5 Supply Current*1 ON 2 5 pA
IRR5 Reverse Current VOUT5=3.3V & VCCL =0V 1 pA

Note*: Bypass capacitor: 1.0uF, in mounted state.

For optimized phase compensation, the bypasacitor must be ceramic type.

Note*1: The consumption current of the reversegution is not included.

Table 6-8 LDO5 Electrical Characteristics

RICOH [02011-2012

Rev.1.3
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6.3 Step-down DC/DC Converter

6.3.1 Step-down DC/DC Converter1 Electrical Characteristics

Operating Conditions (unless otherwise specifiedy CCA, VCCP = 3.6V, T= 25C L1=2.2uH, Gyr=47uF

Symbol Parameter Condition Min Typ Max Units
- Input Voltage Range VCCA, VCCP pin 2.7 5.5 V
DVOUT1 O”t%”;r?g’;tage 2.7V<VCCAVCCP<5.5V 1.15 1.9 Y,
DIOUT1 Output current - 700 mA
FREQ1 Frequency 2.0 2.25 2.5 MH2
Consumption VCCA=VCCP=VFB=3.6V
DISS1 Current DIOUT1=0mA, no switching 50 70 200 UA
DIOFF1 Standby Current OFF state 1 UA
piLiMy | Limit detection . 1000 1600 | mA
Current
VFB1 FB Voltage VCCA=VCCP=3.6V,DIOUT1=1mA| -1.5% 0.60 | +1.5% V
AVFB1 . . 2.7V=VCCA\VCCP=5.5V
AVCC FB Line Regulation DIOUT=DIOUTmax / 2 0 1 3 mv
AVFB1 .
ayro= < <
ADIOUT1 FB Load Regulation IMA=DIOUT1=700mA 0 1 3 mV
FB Voltage
AVFB1 Temperature -40°C=Ta=+85C +100 | ppmfC
AT -
Coefficient
tt Soft-start Time - 210 300 us

Table 6-9 Step-down DC/DC Converterl Electrical @hgeristics

Note*1: When all regulators are off, Soft-startéinvill be added up with Vref boot up time.

t(Typ) = 210us(DCDC only) + 500us(Vref boot up time)

Output Voltage R1 R2 Cf Notes
1.775V 4710 24k 100pF
1.5V 36K2 24kQ 100pF
1.2V 30K2 30k 220pF

Table 6-10 Step-down DC/DC Converterl External ftess Table

RICOH [02011-2012

Rev.1.3
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RN5T566A REV.1.3

6.3.2 Step-down DC/DC Converter2 Electrical Characteristics
Operating Conditions (unless otherwise specifiedy CCA, VCCP = 3.6V, = 25°C, L1=2.2uH, Gu1=47uF

Symbol Parameter Condition Min Typ Max | Units
- Input Voltage Range VCCA, VCCP pin 2.7 5.5 \%
Output Voltage 2.7V=VCCA\VCCP=5.5V
DVOUT2 Range DC2SEL="L" 1.0 1.3 \Y,
2.7V=VCCA\VCCP=5.5V DVOUT2
DV2_09 Output Voltage DC2SEL= “H” %0.9 Vv
DIOUT2 Output current - 10000 mA
FREQ2 Frequency 2.0 2.25 2.5 MHE
Consumption VCCA=VCCP=VFB=3.6V
DISS2 Current DIOUT2=0mA, no switching 50 70 200 UA
DIOFF2 Standby Current OFF state 1 U4
DiLIM | Himit detection : 1200 1600 | mA
Current
VFB2 FB \oltage VCCA=VCCP=3.6V,DIOUT2=1mA -1.5% 0.60 +1.5%| V
AVFB2 . . 2.7V=VCCAVCCP=5.5V
AVCC FB Line Regulation DIOUT=DIOUTmax / 2 0 1 3 mV
AVFB2 .
ayros < <
ADIOUT? FB Load Regulation 1IMA=DIOUT1=1000mA 0 1 3 mV
FB Voltage
AVFB2 Temperature -40°C=Ta=+85C +100 | PP m/
AT - C
Coefficient
tt Soft-start Time - 210 300 us
sgp | Slewraterise & VFB2 Signal 20%| 35 | +200 MV
fall /usec
tst2 Trans Start Time - 30 us

Table 6-11 Step-down DC/DC Converter2 Electricah@lteristics

Note*1: When all regulators are off, Soft-startéinvill be added up with Vref boot up time.
t(Typ)= 210us(DCDC only) + 500us(Vref boot up time)
Don'’t change the DC2SEL signal during Sadirstime(tr).

Output Voltage R1 R2 Cf Notes
1.2v 30K2 30k 220pF
1.1V 30K2 36k 220pF
1.0V 220 33k 220pF

Table 6-12 Step-down DC/DC Converter2 External ftess Table

DC2SEL
VFB2 o

0.6x90%
SlewRate

SlewRate
> 3.5mV/u§ tht: 9 3.5mV/u§

o
&
&
[N
N

Fig 6-3 Step-down DC/DC2 DC2SEL Control
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6.3.3 Step-down DC/DC Converter1, DC/DC Converterl,2 Block Diagram

’ VCCA &"
- VCCP1}
GND 7_7|7_7 Current |
GND Limit
DCDC1EXONX o L1=2.2uH
(Enable Signal) Switching
Control Circuit
Cout=47uF
PWM COMP ERR WP 7§7R2 &
+ GND
osC
GNDAS L7
A7 1 :
GND SKIP COMP
.
’ VCCA &"
- vccpgﬁ
GND 7_7|7_7 Current |
GND Limit
DCDC2EXONX o
(Enable Signal) Switching
Control Circuit
Cout=47uF
VFB2 T 1
PWM COMP ERRi‘W—I—Sg 7§7R2 &
+ X GND
osC
DCZSEL@ ' Vref 1
GNDA -
X +4{ Vref 2 H Soft-start ‘
GND SKIP COMP
.

Fig 6-4 Step-down DC/DC Converter 1,2 Block Diagram

6.3.4 Step-down DC/DC Converter 1, DC/DC Converter2 ON/OFF Control

Under Voltage or Over Heat

VD3&
Thermal Shut—downJ
DC1 ON | DC1 OFF DC1 ON
DC1EXON
Tr - Tr
Step-down DC/DC 1
DC2 ON | DC2 OFF DC2 ON
DC2EXON
i Tr i Tr
Step-down DC/DC 2

Fig 6-5 Step-down DC/DC ON/OFF Control
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6.4 Voltage Detectionl Function
After VD1IN pin rises, VD1OUT signal turns to “H'fter 100ms from the detection voltage is detected.

VD1OUT is Nch-opendrain output pin, and if it iseds pull up the pin with the voltage not exceedi@C* power.

Vbat
VD1OUT
R1 —0
VD1IN A —
ms
R2 B Delay |- E
VD1IHYS
R3 \VAR
% Hysteresis
Circuit
7777 7777
GND GND GND GND
Vbat
VD10UT S
‘100ms£30ms

Example:
VH=3.4V, VL=3.3V

: R1=240KK , R2=100K2 R3 = 4.3K2
VL=(R1+R2+R3)/(R2+R3)xVref
VH=(R1+R2)/R2xVref

VH = Higher voltage threshold
VL = lower voltage threshold
Vref = reference voltage

Fig 6-6 Voltage Detectionl Timing

Note*: Control these resistors so that VD1IN andINMY'S don't exceed 5.5V.
Also, if UVLO detects under voltage (Max:2)rtiis VD1 cannot operate.

Operating Conditions (unless otherwise specified],= 25C
Symbol Parameter Condition Min Typ Max Units

VpeT1 VD1IN \Voltage VD1IN Voltage -3% 1.0 +3% \Y

Table 6-13 Voltage Detectionl Electrical Characteristics
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6.5 Voltage Detection2 Function

After LDO5 output (VO5) rises, VD20UT signal hsrto “H” after 400ms from the detection voltagelétected.
VD20OUT is Nch-opendrain output pin.

3.3V
2.8V -

VO5

VD20UT-

. o

400ms@MIN
Fig 6-7 Voltage Detection2 Timing

Operating Conditions (unless otherwise specified],= 25C

Symbol Parameter Condition Min Typ Max Units
VRelease2 ThreeroI?dZVoltage VOS5 rising 2.8 Vv
V betect2 ThrestYo?dZVoltage VOS5 falling 2.13 2.3 2.47 \%
Viys2 VD2 Hysteresis - 500 mV

Table 6-14 Voltage Detection2 Electrical Charasters

RICOH [02011-2012 Rev.1.3

Pagel8



RN5T566A REV.1.3

6.6 UVLO (Under Voltage Lock Out) Electrical Characteristics
When the system can not operate due to the low \BO@iltage, UVLO turns off the LDO5.

?VCCLS

UVLO Under VoItagg

(Always ON)

6.6.1 UVLO Block Diagram (for LDO5)

Fig 6-8 UVLO Block Diagram

Operating Conditions (unless otherwise specified],= 25C

Symbol Parameter Condition Min Typ Max Units
VL5 b Under voltage lock VCCLS falling 07 v
out threshold

VL54vs UVLO Hysteresis - 250 mV

Table 6-15JVLO Electrical Characteristics

6.7 Voltage Detection3 Function

When the system can not operate due to the low V@alitage, VD3 turns off the systehDO1~4 and DCDC1~2
are turned off.)

6.7.1 VD3 Block Diagram (for LDO1 ~4, DCDC1 ~2)

?VCCA

Under VoItagg
Vb3 (Power Off)

(Always ON)
Fig 6-9 VD3 Block Diagram

Operating Conditions (unless otherwise specified],= 25C

Symbol Parameter Condition Min Typ Max Units
VD3 -
VRelease | Threshold Voltage VCCATising 2.8 v
Y VD3 VCCA fallin 3% 2.7 +3% \%
betect | Threshold Voltage g ° ' °
Vivs VD3 Hysteresis - 100 mVv

Table 6-16 VD3 Electrical Characteristics
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6.8 Thermal Shut-down Circuit Electrical Characteristics
The thermal shut-down circuit turns off the syst@BO1~4 and DC/DC1~2 are turned off, however, LDO5 is not

affected.) and prevents the chip from damaging wherheating is detected.
The thermal shut-down operates when LDO or DC/D@gwn.

6.8.1 Thermal Shut-down Block Diagram

LDO1EXON —%VCCA
LDO2EXON
gﬁ_\ Thermal

LDO3EXON ON Shut-down Over Heat
LDO4EXON iUt (Power Off)
DC1EXON
DC2EXON

Fig 6-10 Thermal Shut-down Diagram

Operating Conditions (unless otherwise specjfieata = 3.6V

Symbol Parameter Condition Min Typ | Max Units
Detected °
Toer Temperature - 130 140 150 C
Tret Return Temperature - 100 110 120 °C

Table 6-17 Thermal Shut-down Circuit Electrical €weristics
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7. Electrical Characteristics

7.1 Absolute Maximum Ratings
Exposure to the condition exceeded Absolute Maxn Ratings may cause the permanent damages &udsétffie
reliability and safety of both device and systemssg the device. The functional operations canrotgbaranteed

beyond specified values in the recommended comditio

Symbol Parameter Condition Rated value Units
VCCaps Power Supply Voltage Pin = VCC* -0.3~6.5 \%
Pin = LDO1EXON~LDO4EXON,
Vin Input Voltage Range -0.3~VCCA+0.3 \%
DC1EXON~DC2EXON,DC2SEL
Vout Output Voltage Range Pin = VD10OUT,VD20OUT | -0.3~VCC_VO5*+0.3| V
JEDEC substrate mounting state,
Package Wind velocity Om/s Ta=25°C
PD o Linear derating coefficient 3.125 w
Allowable Dissipation
=0.03125 W/°C
Tetg Storage Temperature - -55~+125 °C

*VCC_VO5 : LDO5_Output or Coin Battery

Table 7-1 Absolute Maximum Ratings

PD [W]
A
3.125 ) , -
Linear derating coefficient
=0.03125 [WiC]
1250 e ........... :
25 85 125 >°c

Fig 7-1 Maximum Package Allowable Dissipation

7.2 Recommendation of Operating Conditions

Symbol Parameter Condition Min Typ Max | Units
VCC Power Supply Voltage Pin=VCC* 2.7 % 3.6 5.5 Y
Ta Temperature of Operation - -40 +85 °C

* It is 2.7V+=3%, because detection voltage of VD3 is 247%%.

Table 7-2 Recommendation of Operation Conditions
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7.3 DC Characteristics

Unless otherwise specifiedCC*=3.6V, Ta=25C

Symbol Parameter Condition Min | Typ | Max | Units
) Pin = LDO1EXON~LDO4EXON,
Vih “H” Input Voltage 1.4 \%
DC1EXON~DC2EXON
Pin = LDO1EXON~LDO4EXON,
Vil “L” Input Voltage 0.4 \%
DC1EXON~DC2EXON,DC2SEL
\ol “L” Output Voltage Pin = VD10OUT,VD20UT, lol=1mA 0.2 V
Standby Consumption
Istandby *1 8 20 pA
Current
Table 7-3 DC Characteristics
Note*1: LDO1EXON~LDO4EXON,DC1EXON~DC2EXON = “L”
UVLO and LDOS5 are ON.
Page22
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NOTICE

1. The products and the product specifications riteesg in this Data Sheet are subject to changdsmodtinuation
of production without notice for reasons such aprowement. Therefore, before deciding to use thualywots,
please refer to Ricoh sales representatives fdatkst information thereon.

2. This Data Sheet may not be copied or othervdépeoduced in whole or in part without prior writteansent of
Ricoh.

3. Please be sure to take any necessary formalitider relevant laws or regulations before expgrtin otherwise
taking out of your country the products or the techl information described herein.

4. The technical information described in this DSteeet shows typical characteristics of and exarapf#ication
circuits for the products. The release of suchrimfttion is not to be construed as a warranty o& grant of
license under Ricoh’s or any third party’s intetlead property rights or any other rights.

5. The products listed in this Data Sheet are dadnand designed for use as general electronic @oemps in
standard applications (office equipment, computquiggment, measuring instruments, consumer electroni
products, amusement equipment etc.). Those custominding to use a product in an application &g
extreme quality and reliability, for example, imighly specific application where the failure orssvoperation of
the product could result in human injury or deathctaft, space vehicle, nuclear reactor contratey, traffic
control system, automotive and transportation egeipt, combustion equipment, safety devices, lifppsut
system etc.) should first contact us.

6. We are making our continuous effort to improkie tjuality and reliability of our products, but seamductor
products are likely to fail with certain probahjliin order prevent any injury to persons or dansamgeproperty
resulting from such failure, customers should beefth enough to incorporate safety measures irr tthesign,
such as redundancy feature, fire-containment featand fail-safe feature. We do not assume anylitialor
responsibility for any loss or damage arising fnaisuse or inappropriate use of the products.

7. Anti-radiation design is not implemented in greducts described in this Data Sheet.

8. Please contact Ricoh sales representativesagsiioulhave any questions or comments concerningritaucts or
the technical information.

Aug 2012

© RICOH 2012
All materials on this document are protected byadage copyright laws, and other applicable lawstierady
provisions of countries throughout the world. Exdep personal or non-commercial internal use, cogymodifying,
reproducing in whole or part, transmitting, distiting, licensing, selling and publishing any of thaterials is

prohibited without obtaining prior written permiseifrom RICOH.
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