To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI SEMICONDUCTOR<STD-Linear [C>

M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

DESCRIPTION PIN CONFIGURATION{TOP VIEW)

The M&2216FP is designed as low voltage operation STEP-UP
DC-DC converter.

This IC can operate very low input voltage (over 0.9V) and low DRIVE2 E E

power dissipation (circuit current is less than 850uA). O % Bl

So, this IC suitable for power supply of portable system that DRIVE1 E n Z| ON/OFF

. [a)}

using low voltage battery (DRY battery, rechargeable battery). PWM E 5 El IN
FEATURES GND [7] & 5] FB

¢ Pre-Drive type PWM output (Pre-Drive only)

* Low voltage Operation eee e s e e e e 00 ¢ VIN=0 9V min. OUTLINE: 8P2S-A(FP)

¢ Low Current Dissipation e e seee e e e e |B=B50uA typ. 8P2X-A (GP)

¢ Pre-Drive output current can be adjusted
¢ Built-in ON/OFF Functioneeessese e |BOFF)=35uA typ.

¢ Application for STEP-DOWN Converter can be used

APPLICATION
DC-DC Converter for portable sets of battery used

BLOCK DIAGRAM

ON/OFF

9812
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MITSUBISHI SEMICONDUCTOR<STD-Linear [C>

M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

ABSOLUTE MAXIMUM RATINGS {Ta=25°C , unless otherwise noted)

Symbol Parameter Condition Ratings Unit
VIN Input Yoltage 15.5 Vi
VBIAS | Bias Terminal Supply Voltage 15.5 v
VDRIVE1 | Drive1 Terminal Supply Voltage 15.5 v
VDRIVE2 | Drive2 Terminal Supply Voltage 15.5 vV
IDRIVE1 | Drive1 Terminal Input Current 100 mA
IDRIVEZ | Drive2 Terminal Input Current 10 mA
Pd Power Dissipation Ta=25°C 440 (FP) 250 (GP) mwW
Topr | Operating Temperature -20 ~+85 °C
Tsty Storage Temperature -40 ~+150 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C, VIN=1.7V, YOUT=VBIAS=3.0V, unless otherwise noted)

Block | Symbol Parameter Test Condition Min_LI.IESS_“SMaX_ Unit
VIN Input Voltage Range 0.9 15 V
All VBIAS BIAS Voltage Setting Range *1 1.7 15 V¥
Device| 1B BIAS Current 850 |1200| pA
IB{(OFF) BIAS Current at OFF Mode 35 | 47 | pA
Voltage | VREF Reference Voltage Use internal amp as Buffer-amp | 1.20[1.26|1.32| v
Reterence [ \yvREF | BIAS Voltage Regulation of VREF| VBIAS=1.7~15V 10 | 30 | mv
1IN Input Current IN=1V /IM 20 nA
Error | AV Open Loop Voltage Gain fIN = 100Hz , Null Amp Operation 70 dB
Amp. | IFB+ FB Terminal Sink Current IN=1.4V 6 FB=125V/IM 260 800 HA
IFB- FB Terminal Source Current IN=1.1V ,FB =1.25V/IM 30| 45| 60 | pA
fosc Oscillation Frequency PWM Terminal Monitored 95| 125| 155 | kHz
Qe DUTYmax | Maximum ON Duty PWM Terminal Monitored , IN=11V | 82 | 87 | 92 | %
Joatl | oomleniBR e ———" 025[ 05| V
5 [vee | oot e e | IDRVER=5mA 0] 12| v
& IL1 Leak Current of DRIVE1 Terminal | IN = 1.4V -1 1 HA
8 L2 Leak Current of DRIVE2 Terminal | IN = 1.4V -1 1 | pA
VPWIM(L) | Output Low Voltage of PWM Terminal | IPWM = 1mA 003l 03| Vv
ION ;I&]tpg)tl\lcé]tr;ﬁ?; of ON/OFF Terminal 5 3 uA
ONOFF |yrHioN) P;[;j',}gld Voltagerof ON/OFR 065075 v

*1 : Setling range of BIAS voltage as same as setting range of output voltage .
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MITSUBISHI SEMICONDUCTOR<STD-Linear [C>

M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

Application circuit

(1). Standard Application circuit

VIn L Di Vout
O—-e * o+l Pl
+ = £ VIN 109 ~ 14V
Cin (D Co
ONJOFE BIASEE VouT: 1.7 ~ 15V
DRME 1 N ] (VouT > VIN)
h R1
DRIVE2 A —
N FB GND R Tr
2 j; R2
T
3

(2). Application circuit 1 {VIN = 1.7V)

ViN
o & &
Cizz " & VIN 1.7~ 14V
ONJOFF BIAS(E) VouT: 2.5V ~ 15V
DRIVE2() (VOUT > VIN)
DRIVE (2)
N FB GND PIMQ
N
T
(3). Application circuit 2 (YOUT > 15V)
VIN Di VouT
%N + ,; + VIN 1.7~ 15V
oNorE Co VouTt: 15V ~
{ VOUT > VIN)
DRIVEZ() R1
DRIVE (2)
IN FSB Gf;_\]\[) Ao
1
(4). Application circuit for STEP-DOWN Circuit
VN Tr L VouT
C—r ? ™ +
+ é Co ViN 2.0~ 15V
cn ONOFE  BIAS VOUT : 1.7V ~ 14V
RD2 A1 ( VOUT < VIN)
DRMEZ
Roi| K Di
DRME 1
N FB anp' M
G ¢! R2
MEEE
1RENESAS
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MITSUBISHI SEMICONDUCTOR<STD-Linear [C>

M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

TYPICAL CHARACTERISTICS

THERMAL DERATING BIAS CURRENT vs. BIAS VOLTAGE
{(ABSOLUTE MAXIMUM RATING) (Ta=25°C)
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Low Voltage Operation STEP-UP DC-DC Converter

OSCILLATING FREQUENCY vs.

FB SOURCE CURRENT ve. FB VOLTAGE BIAS VOLTAGE
(VBIAS=3.0V, IN=1.1\) (P Terminal Monitored | Ta=25°C)
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M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

SATURATICN WOLTAGE BETWEEN
PWI-DRIVET TERMINAL Wsat1 (V)

YPWMIL) (V)

P QUTPUT LOW VOLTAGE

THHESHOLD WOLT AGE OF OMNIOFF
TERMINAL WTHION) (V)

SATURATION VOLTAGE BETWEEN PWI-DRIVE 1
TERMIMAL vs. INPUT GURRENT OF DRIVE1 TERMINAL
(VEIAS=3.0V, IN=1.1V, Ta=25°C)
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SATURATION VOLTAGE BETWEEN PWHDRIVES
TERMINAL vs. INPUT GURRENT OF DRIVE2 TERMINAL
(IM=1.1V, Ta=25°C)

T T T
""" YWelas=1.7V [DRIVE1=20mA,
15— WBlAS=3 0% [DRIVE1=50mb
— — — = YBIas=15Y IDRIVE1=40m A
1.3 —
f
-4 /
___,..-—"
,-—"'
09 e e
oy
o] 2 4 & 3 10 12

INPUT CURRENT OF DRIVEZ TERMINAL IDRIVEZ (MA)

INPUT ON CURRENT
vs. AMBIENT TEMPERATURE
4.0
3.0
20 _— i R
i——— T WRIAS=VON=1.TY |
) VBIAS=VON=3.0Y
— — — =YRAS=VON=15Y
o I
40 -20 0 20 40 60 8O0 100
AMEIENT TEMPERATURE Ta (°C)
MAX LOAD CURRENT FOR START-UP(™)
vs. INPUT VOLTAGE
(Standard Application Gircuit, Wo=3.0%, Ta=25°C)
200 T T T
Tr:28C3052-F, L:gBuH,
175 —— RO1:6B00, AD2:4 6KG
— — — _Tr280C3438-H, L:22uH,
150 —— RO .3KG, AD2:3.3K0
125
100 e
-
-
75 -~
= -
50 =
e
0
0.8 1.0 1.2 14 1.6

INFUT VOLTAGE VIN (V)

RENESAS

(6/ 8

)


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

MITSUBISHI SEMICONDUCTOR<STD-Linear [C>

M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

EFFICIENCY vs. LOAD CURBENT WMAX LOAD CURRENT FOR START-UP(*2)
[Standard Application circuit: - vs INPUT VOLTAGE
WIN=1.5Y Wo=3.0¥, Ta=25°C) (Application circuit 1: Vo=5.0Y, Ta=25°C)
100 200
175
B0 —
- Lo = T M, % = 150 - -
= T e N L E, - -
= P ™ A E = 125 —
B0 = m -
> Jp W E -
[ Wiy P
s y o 100 /=
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*1, *2 : These characteristics show the maximum output load current when start-up.
Therefore, output voltage can grown-up to setting voltage less than a curve in the
graph when using these external components value.

( * 25C3052-F : hFE=250 ~ 500, 25C3439-H : hFE=600 ~ 1200)
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M62216FP/GP

Low Voltage Operation STEP-UP DC-DC Converter

Equation for Constants Calculation

Constants Standard Application Circuit Application Circuit 1 Application Circuit 2
TON VO +VE-VIN VO +VE-VIN VO +VE-VIN
TOFF VIN - VCE(sat) VIN - VCE(sat) VIN - VCE(sat)

1 1 1
TON+TOFF fosc fosc fosc
TON + TOFF TON + TOFF TON + TOFF
TOFHMIN) 14+ JON 14+ _TON 1+ _TON
TOFF TOFF TOFF
1 1 1
TON{MAX) ee TOFF({MIN) tose TOFFMIN) e TOFF(MIN)
ok ( Tﬂ)* ( TO_N)* ( Tﬂ)*
P 21+ TOFE {lo + 1B) 2% 1+ TOEF lo 2% 1+ TOFE lo
(VIN - VCE(sat)) £ * TON(MAX) 2 * fosc | (VIN - VGE(sat)) 2 * TON(MAX) 2 * fosc | (VIN - VCE(sat)) 2 * TON(MAX) 2 * fosc
L(PIN) 2*Vo* (lo+ I8) 2*Vo* lo 2*Vo*lo
Vo . Vo . Vo .
R1 (VREF - 1) e (VREF - 1) e (VREF - 1) e
D! Vo - (VBE + Vsat1) Vo - (VBE + Vsatl) VIN - (VBE + Vsat1)
{Ipk / hFE) * A1 {Ipk / hFE) * A1 {Ipk/ hFE) * A1
RD2 Vo - (VBE + Vsat2) Vo - (VBE + Vsat2) VIN - (VBE + Vsat2)
{Ipk / hFE) * A2 {Ipk / hFE) * A2 {Ipk/ hFE) * A2
Constants STEP-DOWN Circuit Notice)
TON VO + VF * VI : Forward voltage of external diode.
TOEF VIN - VCE(sat) - Vo * VCE(sat) : Saturation voltage of external transistor.
1 + VBE : Voltage between Base - Emitter of external transistor.
TON+TOFF fosc * hFE : hFE of external transistor at saturating.
TON + TOEF + A1 : Ratio of current into DRIVE1 terminal.
TOFF(MIN) W (A1=08~0.9
* TOFF ¢ A2 : Ratio of current into DRIVEZ terminal.
" (A2=1-A1)
TON{MAX) Toon. TOFF(MIN) ¢ A3 : Ratio of current into DRIVEZ terminal.
(A3=01~02)
Ipk 2% g + Set A2 to several KQ ~ several 10ths kQ.
¢ Set current into DRIVEZ2 terminal more than 100pA.
(VIN - VGE(sat) - Vo) * TON(MAX) {Ipk/hFE) * A2 = 100pA, (Ipk/ hFE) * A3 = 100uA,.
LMIN) Alo ¢ Set Aloto 1/5 ~ 1/ 3 of maximum load current.
Vo * The maximum rating of current of external parts (transistor,
R1 ( VREF ~ 1) *R2 diode and inductor) are 1.5 to 2 times of Ipk.
Vo - VBE - Vsat1
RD1
Ipk / hFE
RD2 VIN - Vsat2

(Ipk/ hFE) * A3
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