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Description

M62212 is designed as a general purpose DC/DC converter.

This small 8-pin package contains many functions allowing simpler peripheral circuits and compact set design.

The output transistor is open collector and emitter follower type. This makes the control STEP-UP, STEP-DOWN and
INVERTING converter.

Feature

» Wide operation power supply voltage range........ 25t018V

e Low power consumption............cooevevveenennnnns 1.3 mA typ

» High speed switching is possible (300 kHz).

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

» Package variation: 8-pin DIP/SOP/SSOP8

Applications

General electric products, DC/DC converter
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M62212P/FP/GP

Pin Arrangement

M62212P/FP/GP
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(Top view)

Outline: PRDPO008AA-A (8P4) [P]
PRSPO008DA-A (8P2S-A) [FP]
8P2X-A (SSOP-8) [GP]
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M62212P/FP/GP

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Units Conditions

Power supply voltage Vee 19 \%

Output voltage Vo 19 \%

Output current lo 150 mA

Power dissipation Pd 625 (P) 360 (FP) 250 (GP) mw Ta=25°C
Thermal derating ratio K6 5.00 (P) 2.88 (FP) 2.00 (GP) mwW/°C | Ta>25°C
Operating ambient temperature Topr —20°C to +85 °C

Storage temperature Tstg -40°C to +125 °C

Electrical Characteristics

(Ta=25°C, Ve =12V, Cogc = 100 pF, unless otherwise noted)

Limits
Block Item Symbol Min | Typ | Max | Units Test Condition
All device | Range of power supply voltage Vee 25 ad 18 \%
Standby current lccst ad 1.3 1.8 mA Output "OFF" status
Std. Standard voltage VRer 119 | 125 | 1.31 \% Voltage follower
voltage - -
section Line regulation Line a 5 12 mV Vcc=25t018V
Error Input bias current Is ad ad 500 nA
Amp. Open loop gain Ay O 80 O dB
section Unity gain bandwidth Gs o | o6 | O MHz
Output high voltage Vot 1.82 ad 2.62 \%
Output low voltage Vom— ad ad 400 mV
Output sink current lom+ ad 6 ad mA | Vre=1.86V
Output source current lom— a -60 | -30 HA Vin=1V
Oscillator | Oscillation frequency fosc ad 110 ad kHz
section Upper limit voltage of oscillation VoscH 0 1.0 0 \%
waveform
Lower limit voltage of oscillation VoscL ad 0.45 ad \%
waveform
Cosc charge current losc cH a -40 a HA
Cosc discharge current 1 losc pis1 ad 10 ad A
UVvVLO Start-up threshold voltage VTHON 2.2 2.3 2.4 \% Vin=1V
section Shut-down threshold voltage VTH OFF O 225 | O \% Vin=1V
Hysteresis VHys 20 50 80 mV VHhys = VTHoN — VTHOFF
Short FB threshold voltage VTHFB O 1.86 0 \Y Vin=1V,Vprc=07V
protection | Latch mode “H” threshold voltage | Vrhore 0 1.15 O \Y Vn=1V, Vi =211V
circuit Latch mode “L” threshold voltage | Vi ptc 0 0.3 O \Y; ViNn=1V, V=211V
DTC charge current when start-up | lchi ad -45 ad HA Vore=0.7V, Vg =2.11V
DTC discharge current 1 Ipis1 ad 50 ad A Vprc=0.7V, Veg =2.11V
DTC charge current when stable Ich2 ad -10 ad A Vporc=0.7V, Vg =0.7V
state
DTC discharge current 2 Ibis2 ad 15 ad HA Vore=0.2V, Vg =2.11V
Output Collector output leak current leL -1 ad 1 HA Vce=18V, Vec =18V
section Collector output saturation VsaT1 ad 0.3 1.1 \% Emitter GND,
voltage 1 lc=150mA, V=0V
Collector output saturation VsaT2 0 1.6 0 \Y Emitter follower,
voltage 2 le=50mA, Vc =12V
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Application Circuit
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Figure 1 STEP-DOWN Converter with Current Buffer Transistor

Function Description

1) Soft start (The peripheral circuit is shown in Figure 1)
When the power isturned ON, input terminal IN isat O V level. Therefore, the FB terminal isfixed to High level.
The DTC terminal goes up gradually starting from O V due to the internal charge current and the external Cprc.
When the level of DTC terminal reaches the lower limit of the triangular wave of the oscillator, PWM comparator
and the output circuit go into operation causing the output voltage, "V " of the DC/DC converter to rise. The charge
current is designed to be approximately 45 pA.

FB
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External Tr collector
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Figure 2
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2)

3)

DTC
The dead time control is set by installing aresistor between the DTC terminal and GND. However, the DTC
terminal serves as the short protection circuit also. Therefore, its set up depends on whether the short protection
circuit is used and not.
O When the short protection circuit is used
At thistime, the charge current for DTC is approximately 10 pA. Therefore, Rprc should be set to 40 kQ to 110
kQ.
O When the short protection circuit is not used
At thistime, the charge current for DTC is approximately 45 pA. Therefore, Rprc isset to 12 kQ to 25 kQ.

Short protection circuit

The short protection circuit used the timer latch system. It is determined by setting the capacity used for the soft
start connected to the DTC terminal.

Figure 3 shows the short protection circuit and the timing chart for various modes.

When the power is turned on, the FB terminal goes high (approx. 2.3 V) and the DTC terminal goeslow. (goes up
dowly from 0 V) Thus, approximately 45 pA current will flow when SW1: ON and SW2: OFF. The potential,
namely the potential of the FB terminal isin the amplitude of the triangular wave, SW1 will be OFF and SW2 will
be ON and approximately 50 pA will flow into the DTC terminal. This discharge current will causethe DTC
terminal to drop from 1.15 V.

At thistime, if the potential of the FB terminal goes to the control potential before the potential at the DTC terminal
goes lower than 0.45 V which is the lower limit value of the triangular wave and if the potential of the FB terminal
islower than the potential of the DTC terminal, then the system is activated.

When the output is shorted, the system is either activated or latched depending on whether the time for the high
potential of the FB terminal reaches the potential of the control state islong or short. (For detail, see[l1] and [1V] of
the Mode)

There are two ways to go back to operation after the latch to shut off output. Either method can restart with soft
Start.

1. Turning ON the Vc.

2. Make the FB terminal to go to the low potential of 1.86 V or less. Then, it is cancelled.

[Mode Explained]

[l Mode............ Activation
Thisis used when the FB terminal goes down to the control state potential when the DTC terminal isin up
slope. In order for the activation to occur when the DTC terminal isin down slope, the FB terminal potential
must go below the DTC terminal before the DTC terminal goesto 0.45 V.

[l Mode.............. Output short — Activation
The system is activated if the FB terminal potential goes below the DTC terminal potential before the DTC
terminal goesto 0.45 V. If there is not enough time, the output is turned OFF. (Latched)

[I] Mode............. ON/OFF control — Activation
This mode turns off the output by forcing the DTC terminal to go down. (The system) returns asin the case
of the activation.

[IV] Mode............. Output short (Latch)
The output is turned OFF when the FB terminal potential did not go down to the control state beforethe DTC
termina went downto 0.45 V.
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Figure 3 Short Protection Circuit and the Timing Chart of the Modes

Rev.2.00 Jun 14, 2006 page 6 of 8
RENESAS




M62212P/FP/GP

Constant Definition

Constant Step-down Circuit Step-up Circuit Inverse Polarity Circuit
Ton Vo + Ve Vo + Vg -V Vol + Ve
Torr Vin = Vee say ~ Vo Vin = VeE (say Vin = Vee (sa
1 1 L
Ton+ T
ON O fosc fosc fosc
Ton + Torr Ton + Torr Ton + Torr
TorF (MIN) Ton Ton Ton
1+ 1+ 14
Torr Torr Torr
1 1 1
Ton (Max) T~ Torr T~ Torr T~ Torr
osc osc osc
D Ton (vax) Ton max) Ton max)
(MAX) Ton + Tore Ton + Tore Ton + Torr
C —_— 12 — 12 —_— 12
ose 75 x 10° x foge ~ 16X 10 75x10% x foge ~ 16X 10 75 x10° x foge ~ 1610
Lo (Vin ~ Voe (say ~ Vo) * Ton maxy (Vin = Vee (sat ) * Ton maxy? * fosc (Vi = Vee (sat ) * Ton maxy? * fosc
(MIN) Alg 2 x Vg x I 2 x Vg x g
v, v Vol
R, 2" [VO _1]><R2 [VO _1]><R2 [Vo _1}><R2
REF REF REF
.| Notuse short Vbre (max) Vorc max) Vorc max)
Rore protection [y | ey | ey |
CH1 CH1 CH1
Use short Vbrc (Max) Vorc (max) Vorc (max)
protection lepo | [ | Nea |
. 4| Caloulate from lowa | * tstart e | * tstart ey | * tstart
pre start-up time Vorc (max) Vorc (Max) Vorc (max)
Calculate from Ipis1 * tshort Ipist * tshort loist * tshort
shat down time Vore max) — VoscL Vore max) — YoscL Vore max) — YoscL
note: Vg: Forward voltage of outer diode.

VcE say: Saturation voltage of M62212 or saturation voltage of current buffer transistor

Please setting the oscillation frequency first and calculate each constant value.

1. Please setting Alp about 1/3 to 1/5 of maximum output current

2. Vol = (1+-R1
Vol = (1+-R1

) x VRer

3. Please setting R2 about few kQ to score fo kQ because output voltage don’t undergo a influence of input
current (Terminal 7)

4. Please setting Vprc (vax) to satisfy D ax), fixed from characteristics of D ax) — Vorc (vax). lcHr means DTC
charge current when start-up (=45 pA typ), lcvz means DTC charge current when stable state (=10 pA typ),
VoscL means lower limit voltage of oscillation waveform (0.45 V typ), and Ipis1 means DTC discharge current

1 (50 pA typ).

tstart Means time interval when terminal voltage of DTC increase to VoscL from lower voltage and to start

switching at first.

tshort Means time interval when output is shut down after output is shorted
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Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-DIP8-6.3x8.84-2.54 | PRDP0008AA-A | 8P4 \ 059 |
8 5

NOTE)
1. DIMENSIONS ™1" AND ""2"
DO NOT INCLUDE MOLD FLASH
2. DIMENSION "*3" DOES NOT
2 INCLUDE TRIM OFFSET.

L L o Dimension in Millimeters
< ‘ ‘ | < Symbol “Min | Nom| Max
e1 | 732762792
N ! N D [ 87| 89] 91
| ‘ ‘ g E |6.15] 6.3 |6.45
| | \smmerme /Q 05T — 45
3 by ‘ Ar | — [ 33| —
by S b, by | 04| 05| 0.6
R b2 | 09| 1.0 1.3
b3 14 15| 1.8
C 10.22]0.27]0.34
[ 0° | — | 15°
e 1229]254|279
L 30| — | —
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-SOP8-4.4x5-1.27 | PRSPO008DA-A | 8P2S-A | o0o07g |

-

HHH

He

NOTES
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.
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RenesaSTeChnOIC)gy COI’p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is

therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product

information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor

home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes

no responsibility for any damage, liability or other loss resulting from the information contained herein.

Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a

product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater

use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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