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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

RL78

16-Bit

32MHz

CSI, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
64

96KB (96K x 8)

FLASH

8K x 8

8K x 8

1.6V ~ 5.5V

A/D 17x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP

80-LQFP (14x14)
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(8/12)
Pin count Package Data flash Fields of Ordering Part Number
Application "
64 pins 64-pin plastic LQFP Mounted A R5F100LCAFA#V0, R5F100LDAFA#V0,
(12 x 12 mm, 0.65 R5F100LEAFA#V0, R5F100LFAFA#V0,
mm pitch) R5F100LGAFA#V0, R5F100LHAFA#VO0,

R5F100LJAFA#V0, R5F100LKAFA#V0, R5F100LLAFA#VO0
R5F100LCAFA#X0, R5F100LDAFA#XO0,
R5F100LEAFA#X0, R5F100LFAFA#XO0,

D R5F100LGAFA#X0, R5F 100LHAFA#XO0,
R5F100LJAFA#X0, R5F100LKAFA#X0, RSF100LLAFA#X0
R5F100LCDFA#V0, R5F100LDDFA#VO,
R5F100LEDFA#V0, R5F100LFDFA#VO,
R5F100LGDFA#V0, R5F100LHDFA#VO,
R5F100LJDFA#V0, R5F100LKDFA#V0, R5F100LLDFA#VO0
G R5F100LCDFA#X0, R5F100LDDFA#XO0,
R5F100LEDFA#X0, R5F100LFDFA#X0,
R5F100LGDFA#X0, R5F100LHDFA#X0,
R5F100LJDFA#X0, R5F100LKDFA#X0, R5F100LLDFA#X0
R5F100LCGFA#V0, R5F100LDGFA#VO0,
R5F100LEGFA#V0, R5F100LFGFA#V0
R5F100LCGFA#X0, R5F100LDGFA#XO0,
R5F100LEGFA#X0, R5F100LFGFA#X0
R5F100LGGFA#V0, R5F100LHGFA#VO0,

R5F100LJGFA#V0
R5F100LGGFA#X0, R5F100LHGFA#X0,
R5F100LJGFA#X0
Not A R5F101LCAFA#V0, R5F101LDAFA#VO,
mounted R5F101LEAFA#VO0, R5F101LFAFA#VO,

R5F101LGAFA#V0, R5F101LHAFA#VO0,
R5F101LJAFA#VO0, R5F101LKAFA#VO0, R5F101LLAFA#V0
R5F101LCAFA#X0, R5F101LDAFA#XO0,
R5F101LEAFA#X0, R5F101LFAFA#XO0,

D R5F101LGAFA#X0, R5F101LHAFA#XO0,
R5F101LJAFA#X0, R5F101LKAFA#X0, R5F101LLAFA#X0
R5F101LCDFA#V0, R5F101LDDFA#VO,
R5F101LEDFA#V0, R5F101LFDFA#V0,
R5F101LGDFA#V0, R5F101LHDFA#VO,
R5F101LJDFA#V0, R5F101LKDFA#V0, R5F101LLDFA#VO0
R5F101LCDFA#X0, R5F101LDDFA#X0,
R5F101LEDFA#X0, R5F101LFDFA#X0,
R5F101LGDFA#X0, R5F101LHDFA#XO0,
R5F101LJDFA#X0, RSF101LKDFA#X0, R5F101LLDFA#X0

Note For the fields of application, refer to Figure 1-1 Part Number, Memory Size, and Package of RL78/G13.

Caution The ordering part numbers represent the numbers at the time of publication. For the latest ordering

part numbers, refer to the target product page of the Renesas Electronics website.
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RL78/G13 1. OUTLINE

1.3.2 24-pin products

e 24-pin plastic HWQFN (4 x 4 mm, 0.5 mm pitch)

~—O P11/SI00/RxD0/TOOLRxD/SDA0CO
=~ [0 P12/SO00/TxDO/TOOLTXD

~——>0O P10/SCKO00/SCL00
<—0O P16/TI01/TO01/INTP5

~—( P22/ANI2
——»( P147/ANI18

exposed die pad

—_
[oe]
—_
~
—_
]
—_
[¢)]
—_

—_ A AW

N0 ©Oo =N

~—(0 P17/T102/TO02/SO11

~—0O P50/INTP1/SI11/SDA11
~—O P30/INTP3/SCK11/SCL11
~——O P31/TI03/TO03/INTP4/PCLBUZ0
-—0O P61/SDAAO

~——0O P60/SCLAO

P21/ANI1/AVrerm O=—{19
P20/ANIO/AVrerr O=—{20 !
P01/ANI16/TO00/RxD1 O 21 : RL78/G13
1
1

POO/ANI17/TI00/TxD1 O (Top View) |
P40/TOOLO O=~—=[23 L !
RESET O—»{24@

123456
INDEXMARKJiLiiii
oOX QO 9 2
E359%>
e
o q
o
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1. For pin identification, see 1.4 Pin Identification.
2. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE

1.5.12 80-pin products

TIMER ARRAY — TIMER ARRAY -
UNITO (8ch) UNIT1 (4ch)
TIOO/POO ——= - PORT 0 K7 > P00 to P06
TOO00/PO1 - ch0 I TIoTO10/PE4
TIO1/TO01/P16 ~—1f= cht cht = TI11/TO11/P65 <:> P10 to P17
TI02/TO02/P17 || che ch2 ~t—= TI12/TO12/P66
(TI02/T002/P15) <> PorT2  KBD>P20toP27
TIO3/TO03/P31 ch3 <= TI3/TO13/P67
(TI03/TO03/P14) - (| Ports (2> P30, P31
TIO4TO04/P42 | | o -
TI04/TO04/P13
( ) (|  PorTa (6> P40 to P45
TIOSTO05/PO5 | | "
(TI05/TO05/P12)
TIOB/TO06/P06 . - PORT 5 K 6> P50 to P55
(TIOBITO06/P11) ché
TI07/TO07/P41
(TI07/TO07/P10) =1~ - < PORT 6 K 8 > P60 to P67
RxD2/P14 —=
o _porrr K
PORT 7 P70 to P77
SERIAL ARRAY
UNITO (4ch) KT8] ANIO/P20 to ANI7/P27
RxDO/P11(RxD0/P16) —— ANI8/P150 to ANI11/P153
TxDO/P12(TxDO/P17) ~—j UARTO ANI16/P03, ANI17/P02,
D 1/P03 ANI18/P147, ANI19/P120,
X ] ANI20/P100
ART A/D CONVERTER
ety I R DR
SCKO0O/P10(SCKOO/P55) =] - - P100
SI00/P11(SI00/P16) —= csloo
S000/P12(S000/P17) =~ AVrerp/P20
SCKO1/P43 ~—] AVrer/P21 (M porT11 KZZ P10, P11
SI01/P44 —= cslot
PORT 12
SCK10/P04 =—t=] a2 ] P121to P124
SI10/P03 csio k—
CODE FLASH MEMORY
S010/P02~—1 Fé'gj — (| PorTis [ Egg
SCK11/P30 ~—~] core K—
DATA FLASH MEMORY
SI11/P50 Csit — (| porT 1 (7 P140 10 P14d,
SO11/P51 @ P146, P147
icoo PORT 15 o
somoori L' ] 75
pentrivvomm i I
KRO/P70 to
(> KEYRETURN K78
oo e
SCL11/P30~— POWER ON RESET/
SDA11/P50 ~— em VOLTAGE &?ﬁ#ﬁ
1 DETECTOR
SERIAL ARRAY Voo, Vss, TOOLRxD/P11, ‘
UNIT1 (4ch) EVooo EVsso TOOLTxD/P12 AESET CONTROL
UART2 SERIAL SDAAO0/P61(SDAAO/P13)
RxD2/P14(RxD2/P76) —— | Ko INTERFACE 1ICAQ
SCLAO/P60(SCLAO/P14)
TXD2IP13(TXD2/PT7) =—| SoAA1IPES (| on-cHIP DEBUG TOOLOP40
RxD3/P143 —{+] K| SERIAL
TXD3/P144 UART3 INTERFACE IICA1 SCLA1/P62
<:> SYSTEM |~ RESET
SCK20/P15 ~—{~] CONTROL XUP121
S120/P14 cs120 BUZZER OUTPUT PCLBUZ0/P140
S020/P13 <:> _________ |I>(pc|_|3uzo/p31), HIGH-SPEED [~—= X2/EXCLK/P122
SCK21/P70 —+] CLOCK OUTPUT (PP%LBBUUZ;{/PFJ;‘;) OS%TI;E:"IE,OR [ XT1/P123
SI21/P71 csi21 CONTROL XT2/EXCLKS/P124
S021/P72 MULTIPLIER& CRG VOLTAGE
1 DIVIDER,
SCK30/P142 K> MULITIPLY- REGULATOR e
SI30/P143 CsI30
SO30/P144=""171 S RxD2/P14 (RxD2/P76)
SCK31/P54 =] | +~| DIRECT MEMORY INTPO/P137
S131/P53 csi3t N—] ACCESS CONTROL INTP1/P50,
S031/P52 INTP2/P51
SCL20/P15~— (= BCD INTP3/P30,
SDA20/P14 —— ADJUSTMENT INTP4/P31
WINDOW INTERRUPT  |=—— INTP5/P16(INTP5/P12)
SCL21/P70~— o1 watcroos K| K| "ControL
SDA21/P71 ~—| TIMER INTP6/P140,
INTP7/P141
SCL30/P142 ~— _ LOW-SPEED INTP8/P74
11C30 - :
SDA30/P143 ——- ONLf:#P I 12 B'TTI'QEERVAL <> INTP9/P75
SCL31/P54 =— OSChATO INTP10/P76(INTP10/P110),
SDA31/P53 ~— \—, REAL-TIME INTP11/P77(INTP11/P111)
— RTC1HZ/P30 ~— CLOCK <L

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O
redirection register (PIOR). Refer to Figure 4-8 Format of Peripheral I/O Redirection Register
(PIOR) in the RL78/G13 User’'s Manual.
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RL78/G13

OUTLINE

2. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s

Manual).
3. When setting to PIOR = 1
(2/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & 3 o & &
N N N N i 1 N 1 X Y
o o o o o o o o o o
@ o 7 T 3 o) e c g c
I-><]-I I-><T-I >-I<-I ;EI > X x x x x
Clock output/buzzer output 2 2 2 2 2

o 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwain = 20 MHz operation)

e 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter

9 channels 10 channels 10 channels 12 channels 12 channels

Serial interface

[40-pin, 44-pin products]

o CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

o CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[48-pin, 52-pin products]

e CSI: 2 channels/simplified I’C: 2 channels/UART: 1 channel

o CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 2 channels/simplified I’C: 2 channels/UART (UART supporting LIN-bus): 1 channel
[64-pin products]

e CSI: 2 channels/simplified I°C: 2 channels/UART: 1 channel

e CSlI: 2 channels/simplified I’C: 2 channels/UART: 1 channel

e CSI: 2 channels/simplified I°C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I’C bus 1 channel 1 channel 1 channel 1 channel 1 channel
Multiplier and divider/multiply- » 16 bits x 16 bits = 32 bits (Unsigned or signed)
accumulator e 32 bits + 32 bits = 32 bits (Unsigned)

» 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

DMA controller 2 channels
Vectored Internal 27 27 27 27 27
interrupt sources | External 7 7 10 12 13
Key interrupt 4 4 6 8 8

Reset

 Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
o Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit

e Power-on-reset: 1.51 V (TYP.)
e Power-down-reset: 1.50 V (TYP.)

Voltage detector * Rising edge : 1.67 V to 4.06 V (14 stages)
o Falling edge : 1.63 V to 3.98 V (14 stages)
On-chip debug function Provided

Power supply voltage

Vy = 1.6105.5 V (T, = -40 to +85°C)
V,o=2.4105.5V (T, = -40 to +105°C)

<R> Operating ambient temperature

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications)
Ta = 40 to +105°C (G: Industrial applications)

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip

debug emulator.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016
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RL78/G13

1. OUTLINE

[80-pin, 100-pin, 128-pin products]

Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
Item 80-pin 100-pin 128-pin
RSF100Mx | RSF101Mx | RSF100Px | RSF101Px | RSF100Sx | RSF101Sx

Code flash memory (KB) 96 to 512 96 to 512 192 to 512
Data flash memory (KB) 8 | - 8 | - 8 ‘ -
RAM (KB) 8 to 32 ™! 8 to 32 ! 16 to 32 "'
Address space 1 MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

HS (High-speed main) mode:
HS (High-speed main) mode:
LS (Low-speed main) mode:

1 t0 20 MHz (Voo = 2.7 t0 5.5 V),
1 t0 16 MHz (Voo = 2.4 t0 5.5 V),
110 8 MHz (Voo = 1.8 t0 5.5 V),

LV (Low-voltage main) mode: 1to 4 MHz (Voo = 1.6 t0 5.5 V)

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 to 5.5 V),

LS (Low-speed main) mode:

1 t0 8 MHz (Voo = 1.8 10 5.5 V),

LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)

32.768 kHz

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose register

(8-bit register x 8) x 4 banks

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fin = 32 MHz operation)

0.05 s (High-speed system clock: fux = 20 MHz operation)

30.5 us (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

e Data transfer (8/16 bits)

e Adder and subtractor/logical operation (8/16 bits)

o Multiplication (8 bits x 8 bits)

« Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

I/0 port Total 74 92 120
CMOS I/0 64 82 110
(N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand | (N-ch O.D. I/O [EVop withstand
voltage]: 21) voltage]: 24) voltage]: 25)
CMOS input 5 5 5
CMOS output 1 1 1
N-ch O.D. I/O 4 4 4
(withstand voltage: 6
V)
Timer 16-bit timer 12 channels 12 channels 16 channels
Watchdog timer 1 channel 1 channel 1 channel
Real-time clock (RTC) 1 channel 1 channel 1 channel
12-bit interval timer (IT) 1 channel 1 channel 1 channel
Timer output 12 channels 12 channels 16 channels
(PWM outputs: 10 "*°?) (PWM outputs: 10 "% (PWM outputs: 14""?)
RTC output 1 channel
e 1 Hz (subsystem clock: fsus = 32.768 kHz)
Notes 1. The flash library uses RAM in self-programming and rewriting of the data flash memory.

The target products and start address of the RAM areas used by the flash library are shown below.

R5F100xdJ, R5F101xJ (x = M, P):
R5F100xL, R5F101xL (x = M, P, S):

Start address FAFOOH
Start address F7F0O0OH

For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library
for RL78 Family (R20UT2944).

R01DS0131EJ0330 Rev.3.30
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Iop1 Operating | HS (high- fin = 32 MHz"® | Basic Vop=5.0V 2.3 mA
Sﬂﬂr‘rent mode speedNr:lasm) operation Voo = 3.0 V 53 mA
mode
Normal | Voo =5.0V 5.2 8.5 mA
operation |/, = 3.0 v 52 | 85 | mA
fin = 24 MHz"™*® Normal Voo =5.0V 41 6.6 mA
operation | y/, — 3.0 v 4.1 66 | mA
fin = 16 MHz"™*® Normal Voo =5.0V 3.0 4.7 mA
operation |y, _ 30 v 30 | 47 | mA
LS (low- fin = 8 MHz""** Normal | Voo =3.0 V 1.3 2.1 mA
speed main) operation | v, — 2.0 v 1.3 2.1 mA
mode
LV (low- fin = 4 MHz""*® Normal | Voo =3.0V 1.3 1.8 mA
voltage operation |y, 2.0V 13 | 1.8 | mA
main) mode
Note 5
HS (high- fux = 20 MHZ""*?, | Normal | Square wave input 3.4 55 mA
spedeglz:in) Voo =5.0V operation | Resonator connection 3.6 5.7 mA
mode
fux = 20 MHz""*?, | Normal | Square wave input 3.4 5.5 mA
Voo =3.0V operation | gesonator connection 3.6 5.7 mA
fux = 10 MHZ""*?, | Normal | Square wave input 2.1 3.2 mA
Vop=5.0V operation | Resonator connection 2.1 3.2 mA
fux = 10 MHZz""*?, | Nomal | Square wave input 2.1 3.2 mA
Voo =3.0V operation | gesonator connection 2.1 3.2 mA
LS (low- fux = 8 MHZ""?, Normal | Square wave input 1.2 2.0 mA
spe(;edee:in) Vop=3.0V operation | Resonator connection 1.2 2.0 mA
mode
fux = 8 MHZ""*?, Normal | Square wave input 1.2 2.0 mA
Voo =2.0V operation | gesonator connection 1.2 2.0 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 4.8 5.9 HA
Note 4 .
clock operation | Resonator connection 4.9 6.0 LA
operation Ta = —40°C
fsus =32.768 kHz | Normal | Square wave input 4.9 5.9 HA
Note 4 ﬁOn N
operal Resonator connection 5.0 6.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 5.0 7.6 7.\
Note 4 ﬁOn N
opera Resonator connection 5.1 7.7 LA
Ta=+50°C
fsus = 32.768 kHz | Normal | Square wave input 5.2 9.3 7.\
Note 4 ﬁOn N
Opera Resonator connection 5.3 9.4 LA
Ta=+70°C
fsus = 32.768 kHz | Normal | Square wave input 5.7 13.3 7.\
Note operation :
p Resonator connection 5.8 13.4 LA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

Vit/Von Vit/Von
Test points
>< Viv/Vou > < Vi/Vou

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta =—-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbp < 5.5V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed| LS (low-speed |LV (low-voltage| Unit
main) Mode main) Mode main) Mode

MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

Transfer rate™™’ 2.4 V<EVboo<5.5V fmck/6 fmck/6 fmck/6 | bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fork*°°
1.8V <EVopo <55V fmck/6 fmek/6 fvck/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fork*°°
1.7V <EVooo <55V fvck/6 fmok/6 fmex/6 bps
Note 2 Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fouk*°®
1.6 V<EVopo<55V — fmek/6 fmck/6 bps
Note 2
Theoretical value of the — 1.3 0.6 Mbps

maximum transfer rate

Note 3

fmek = fork

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evopo < Vop.
2.4V <EVbpo < 2.7 V : MAX. 2.6 Mbps
1.8V <EVboo < 2.4V : MAX. 1.3 Mbps
1.6 V<EVbpo < 1.8 V : MAX. 0.6 Mbps
3. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:

HS (high-speed main) mode: 32 MHz (2.7 V <Vbop <5.5V)
16 MHz (2.4 V < Vop < 5.5 V)

LS (low-speed main) mode: 8 MHz (1.8 V<Vbpb<55YV)

LV (low-voltage main) mode: 4MHz (1.6 V<Vbp<55YV)

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg).
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Simplified I°C mode connection diagram (during communication at different potential)

SDAr SDA
RL78 .
microcontroller User device
SCLr SCL

Simplified I°C mode serial transfer timing (during communication at different potential)

1/fscL

trow tHIGH

SCLr \ /

oA /\ s - |

tHD:DAT tsu:DAT

Remarks 1. Ro[Q]:Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr)
load capacitance, Vb[V]: Communication line voltage
2. r: IC number (r = 00, 01, 10, 20, 30, 31), g: PIM, POM number (g =0, 1, 4, 5, 8, 14)
3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00, 01, 02, 10, 12, 13)
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RL78/G13

2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6 Analog Characteristics

2.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Input channel

Reference Voltage

Reference voltage (+) = AVREFP

Reference voltage () = AVREFM

Reference voltage (+) = VbD

Reference voltage (-) = Vss

Reference voltage (+) = VBGR

Reference voltage (-) = AVREFM

ANIO to ANI14

Refer to 2.6.1 (1).

ANI16 to ANI26

Refer to 2.6.1 (2).

Internal reference voltage

Temperature sensor output

voltage

Refer to 2.6.1 (1).

Refer to 2.6.1 (3).

Refer to 2.6.1 (4).

(1) When reference voltage (+)= AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =

AVrerm/ANI1 (ADREFM = 1), target pin :

sensor output voltage

ANI2 to ANI14, internal reference voltage, and temperature

(Ta =-40 to +85°C, 1.6 V < AVrerr < Vpp < 5.5 V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference voltage

(-) =AVrerm=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™*’ AINL 10-bit resolution 1.8V <AVrerp < 5.5V 1.2 +3.5 | LSB

Note 3
AVrere = Voo 1.6 V < AVrerp < 5.5 V" 12 | +7.0 | LSB
Conversion time tconv 10-bit resolution 36V<VDDL55V 2.125 39 )7:]
Target pin: ANI2 to 27V<Vop<55V 3.1875 39 s
ANI14
1.8V<Vbpb<55V 17 39 )7:]
1.6V <VDD<55V 57 95 s
10-bit resolution 36V<VDD<55V 2.375 39 U
Target pin: Internal 27V<Vop<55V 3.5625 39 s
reference voltage, and
temperature sensor 24V<VoD<55V 17 39 s
output voltage
(HS (high-speed main)
mode)
Zero-scale error™="? Ezs 10-bit resolution 1.8V <AVrerp < 5.5V +0.25 | %FSR
Note 3
AVrere = Voo 1.6 V < AVrerp < 5.5 V" +0.50 |%FSR
Full-scale error***"? Ers 10-bit resolution 1.8V <AVrerp < 5.5V +0.25 | %FSR
Note 3
AVrere = Voo 1.6 V < AVREFP <55 V" +0.50 |%FSR
Integral linearity error">®’ ILE 10-bit resolution 1.8V <AVrerr <55V +25 | LSB
AVrerp = Voo "** 1.6V < AVrerp < 5.5 V/"** 50 | LSB
Differential linearity error™*"| DLE 10-bit resolution 1.8V <AVrerr <55V +1.5 | LSB
AVrerp = Voo "** 1.6V < AVrerp < 5.5 \/"** 20 | LSB
Analog input voltage VaiNn ANI2 to ANI14 0 AVRerp \
Internal reference voltage Vear"™®® v
(2.4 V <VpD <5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrmpszs *°° Y
(2.4 V <Vpp <5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
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LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40 to +85°C, Vpbr < VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivbao Vpocz, Vroct, Vroco = 0, 0, 0, falling reset voltage 1.60 1.63 1.66 \
mode Vivoat LVIS1, LVISO = 1, 0 | Rising release reset 1.74 1.77 1.81 \

voltage
Falling interrupt voltage 1.70 1.73 1.77 \Y
Vivba2 LVIS1, LVISO = 0, 1 | Rising release reset 1.84 1.88 1.91
voltage
Falling interrupt voltage 1.80 1.84 1.87
Vivpas LVIS1, LVISO = 0, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91
VLvbBo Vpocz, Vroct, Vroco = 0, 0, 1, falling reset voltage 1.80 1.84 1.87
VivbB1 LVIS1, LVISO =1, 0 | Rising release reset 1.94 1.98 2.02 \
voltage
Falling interrupt voltage 1.90 1.94 1.98
VivpB2 LVIS1, LVISO = 0, 1 | Rising release reset 2.05 2.09 2.13
voltage
Falling interrupt voltage 2.00 2.04 2.08
Vivpes LVIS1, LVISO = 0, 0 | Rising release reset 3.07 3.13 3.19
voltage
Falling interrupt voltage 3.00 3.06 3.12
Vwivbco Vpocz, Vroct, Vroco = 0, 1, 0, falling reset voltage 2.40 2.45 2.50
Vivbet LVIS1, LVISO = 1, 0 | Rising release reset 2.56 2.61 2.66
voltage
Falling interrupt voltage 2.50 2.55 2.60
Vivocz LVIS1, LVISO = 0, 1 | Rising release reset 2.66 2.71 2.76
voltage
Falling interrupt voltage 2.60 2.65 2.70 \%
Vwvbes LVIS1, LVISO = 0, 0 | Rising release reset 3.68 3.75 3.82 \%
voltage
Falling interrupt voltage 3.60 3.67 3.74
VLvbbo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.70 2.75 2.81
VLoDt LVIS1, LVISO = 1, 0 | Rising release reset 2.86 2.92 2.97
voltage
Falling interrupt voltage 2.80 2.86 2.91 \%
Vivop2 LVIS1, LVISO = 0, 1 | Rising release reset 2.96 3.02 3.08 \%
voltage
Falling interrupt voltage 2.90 2.96 3.02
Vivops LVIS1, LVISO = 0, 0 | Rising release reset 3.98 4.06 414 \Y
voltage
Falling interrupt voltage 3.90 3.98 4.06 \
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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.5 Power supply voltage rising slope characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Power supply voltage rising slope

Svop

54

V/ms

Caution

reaches the operating voltage range shown in 2.4 AC Characteristics.

2.7 RAM Data Retention Characteristics

(Ta = -40 to +85°C, Vss = 0 V)

Make sure to keep the internal reset state by the LVD circuit or an external reset until Voo

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Data retention supply voltage

Voobr

1.46""

5.5

Note This depends on the POR detection voltage. For a falling voltage, data in RAM are retained until the voltage
reaches the level that triggers a POR reset but not once it reaches the level at which a POR reset is

generated.
I STOP mode Operation mode
RAM data retention ———
))
1
Veo ? VobpR
STOP instruction execution
/
Standby release signal
(interrupt request) N
0
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3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to

+105°C)

This chapter describes the following electrical specifications.

Target products G:

Cautions 1.

Remark

Industrial applications Ta = —40 to +105°C
R5F 100xxGxx

The RL78 microcontrollers have an on-chip debug function, which is provided for
development and evaluation. Do not use the on-chip debug function in products
designated for mass production, because the guaranteed number of rewritable times of the
flash memory may be exceeded when this function is used, and product reliability therefore
cannot be guaranteed. Renesas Electronics is not liable for problems occurring when the
on-chip debug function is used.

With products not provided with an EVboo, EVbbp1, EVsso, or EVss1 pin, replace EVooo and
EVob1 with Vob, or replace EVsso and EVss1 with Vss.

The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for
each product.

Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C
to +105°C. Derating is the systematic reduction of load for the sake of improved reliability.

When RL78/G13 is used in the range of Ta = —40 to +85°C, see CHAPTER 2 ELECTRICAL

SPECIFICATIONS (Ta = —-40 to +85°C).

There are following differences between the products "G: Industrial applications (TA = —40 to +105°C)" and the

products “A: Consumer applications, and D: Industrial applications”.

Parameter

Application

A: Consumer applications,
D: Industrial applications

G: Industrial applications

Operating ambient temperature

Ta =-40 to +85°C

Ta=-40 to +105°C

Operating mode
Operating voltage range

HS (high-speed main) mode:

2.7V <Vop £5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1 MHz to 16 MHz
LS (low-speed main) mode:

1.8V <Vop <55 V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6 V<Vop<55V@1 MHz to 4 MHz

HS (high-speed main) mode only:
2.7V <Vop £5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1 MHz to 16 MHz

High-speed on-chip oscillator clock
accuracy

1.8V <Vop <55V
+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C
1.6V <Vop<1.8V

+5.0%@ Ta = -20 to +85°C
+5.5%@ Ta = -40 to -20°C

24V<Vop<55V

+2.0%@ Ta = +85 to +105°C
+1.0%@ Ta =-20 to +85°C
+1.5%@ Ta =-40 to -20°C

Serial array unit

UART
CSI: fck/2 (supporting 16 Mbps), fck/4
Simplified I°C communication

UART
CSI: fek/4
Simplified I°C communication

IICA

Normal mode
Fast mode
Fast mode plus

Normal mode
Fast mode

Voltage detector

Rise detection voltage: 1.67 V to 4.06 V
(14 levels)
Fall detection voltage: 1.63 V to 3.98 V
(14 levels)

Rise detection voltage: 2.61 V to 4.06 V
(8 levels)
Fall detection voltage: 2.55V to 3.98 V
(8 levels)

(Remark is listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(TA =-40 to +105°C, 2.4 V < EVbbo = EVpp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P07, P10 to P17, Vi = EVboo 1 LA
current, high P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

|uH2 P20 to P27, P137, Vi = Voo 1 7.\
P150 to P156, RESET
ILiHs P121 to P124 Vi=Vopo | Ininput portor 1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 7.\
connection
Input leakage liet P00 to P07, P10 to P17, Vi = EVsso -1 7.\
current, low P30 to P37, P40 to P47,

P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

|z P20 to P27, P137, Vi=Vss -1 LA
P150 to P156, RESET

lLies P121 to P124 Vi=Vss In input port or -1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 7.\
connection
On-chip pll-up Ru P00 to P07, P10 to P17, Vi = EVsso, In input port 10 20 100 kQ
resistance P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.5 Peripheral Functions Characteristics

AC Timing Test Points

Vi/Von Vi/VoH
Test points
Vi/Vou > < VivVou

3.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta = —40 to +105°C, 2.4 V < EVbbo = EVbb1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
Transfer rate "’ fmek/12"2 bps
Theoretical value of the 2.6 Mbps

maximum transfer rate
foik = 32 MHz, fvek = fok

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evopo < Vop.
2.4V <EVopo < 2.7 V : MAX. 1.3 Mbps

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg).

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

L~

Remarks 1. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
2. fwmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13))
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(5) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
Transfer rate Reception | 4.0 V < EVbpo < 5.5 fmek/12 N bps
\Y
’ Theoretical value of the 2.6 Mbps
27V<Vo<4.0V maximum transfer rate

foik = 32 MHz, fmek = fok

2.7 V < EVooo < 4.0 fmek/12 " bps
v, Theoretical value of the 2.6 Mbps
23V<Vp<27V maximum transfer rate

fork = 32 MHz, fmek = fok

2.4V < EVooo < 3.3 fmek/12 bps
V Notes 1,2
16V<Ve<20V Theoretical value of the 2.6 Mbps

maximum transfer rate
fork = 32 MHz, fmek = fok

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evbpbo < Vob.
2.4V <EVbpo < 2.7 V : MAX. 1.3 Mbps

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (for the
20- to 52-pin products)/EVop tolerance (for the 64- to 100-pin products)) mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg). For Vi1 and Vi,
see the DC characteristics with TTL input buffer selected.

Remarks 1. Vo[V]: Communication line voltage
2. q: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
3. fuck: Serial array unit operation clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,

n: Channel number (mn = 00 to 03, 10 to 13)
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral 1/O redirection
register (PIOR) is 1.
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(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I°C mode) (2/2)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.

Data setup time (reception) tsu:pAT 40V <EVbo<5.5V, 1/fmck + 340 ns
27V<Vb<4.0V, Note2
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVbopo<4.0V, 1/fmck + 340 ns
23V<Vb<27V, Note2
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55V, 1/fmek + 760 ns
27V<Vb<4.0V, Note2
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVbopo<4.0V, 1/fmek + 760 ns
23V<Vb<27V, Note2
Cb =100 pF, Ro = 2.7 kQ
24V <EVooo<3.3V, 1/fmck + 570 ns
16V<Ve<20V, Note2
Cb =100 pF, Ro = 5.5 kQ

Data hold time (transmission) tHD:DAT 40V <EVopo<5.5V, 0 770 ns

27V<Vb<40V,
Cb = 50 pF, Ro = 2.7 kQ

27V <EVooo<4.0V, 0 770 ns
23V<Ve<27V,
Cb =50 pF, Ro = 2.7 kQ

4.0V <EVoo<5.5YV, 0 1420 ns
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

27V <EVooo<4.0V, 0 1420 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

2.4V <EVooo < 3.3V, 0 1215 ns
16V<Vo<20V,
Cb = 100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fuck/4.
2. Set the fmck value to keep the hold time of SCLr = "L" and SCLr = "H".

Caution Select the TTL input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVop tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Vop tolerance (for the 20- to 52-pin products)/EVop tolerance (for the 64- to 100-
pin products)) mode for the SCLr pin by using port input mode register g (PIMg) and port output
mode register g (POMg). For ViH and ViL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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4.3 25-pin Products

R5F1008AALA, R5F1008CALA, R5F1008DALA, R5F1008EALA
R5F1018AALA, R5F1018CALA, R5F1018DALA, R5F1018EALA
R5F1008AGLA, R5F1008CGLA, R5F1008DGLA, R5F1008EGLA

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-WFLGA25-3x3-0.50 PWLGO0025KA-A P25FC-50-2N2-2 0.01
21x b/ P ox @ s[AB
ZD
: Slwlsal  z g
% 0 00 s
5 OO0 O OO0 |4
un e | 7@%@%7 3 227
. @/ O O O O 2
3 (7 © © Oy
I
ED CB A
INDEX MARK ‘Dlw|s|B] 07
A
|
’
|
[
(UNIT:mm)
E ITEM DIMENSIONS
D 3.00+0.10
E 3.00+0.10
DETAIL OF © PART DETAIL OF (D PART w 0.20
R0.17+0.05 0.4320.05— [e] 0.50
R0.12+0.05 0.33+0.05— A 0.69 +0.07
0.50+0.05— b 0.24 +0.05
0.365:0.05 x 0.05
y 0.08
yi 0.20
ZD 0.50
db ZE 0.50
(LAND PAD)
$0.34+0.05
(APERTURE OF 0.365+0.05 R0.165+0.05
SOLDER RESIST) 0.50+0.05
0.33+0.05 R0.215+0.05
0.43+0.05

©2012 Renesas Electronics Corporation. All rights reserved.

\ INDEX MARK

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RRENESAS

Page 180 of 196



RL78/G13

4. PACKAGE DRAWINGS

4.4 30-pin Products

R5F100AAASP, R5F100ACASP, R5F100ADASP, R5F100AEASP, R5F100AFASP, R5F100AGASP
R5F101AAASP, R5F101ACASP, R5F101ADASP, R5F101AEASP, R5F101AFASP, R5F101AGASP
R5F100AADSP, R5F100ACDSP, R5F100ADDSP, R5F100AEDSP, R5F100AFDSP, R5F100AGDSP
R5F101AADSP, R5F101ACDSP, R5F101ADDSP, R5F101AEDSP, R5F101AFDSP, R5F101AGDSP
R5F100AAGSP, R5F100ACGSP, R5F100ADGSP,R5F100AEGSP, R5F100AFGSP, R5F100AGGSP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LSSOP30-0300-0.65

PLSP0030JB-B

S30MC-65-5A4-3

0.18

HAARARAARAAAAARR

O

SERERNER R,

NOTE

(
* LSS QI == N = - - LJJ—IJ—Ifl—Ifl—LI—LI—LJ—J—J

¢ ] e[ n]s] -8B
~H=-Dd] M ®

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

detail of lead end

~F
-G
4 7{\\ [
pt !
“E U

ITEM MILLIMETERS
A 9.85:0.15

0.45 MAX.

0.65 (T.P.)

+0.08
0.2425'g7

0.1+0.05
1.3+0.1
1.2
8.1+£0.2
6.1+0.2
1.0£0.2
0.17+0.03
0.5

0.13

0.10

0+5°
3°7 50

0.25
0.6+0.15

C|d| U | ZIE|r|X|«|—|Z(O|MmM T O|T
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R5F100LCABG, R5F100LDABG, R5F100LEABG, R5F100LFABG, R5F100LGABG, R5F100LHABG,

R5F100LJABG
R5F101LCABG, R5F101LDABG, R5F101LEABG, R5F101LFABG, R5F101LGABG, R5F101LHABG,
R5F101LJABG
R5F100LCGBG, R5F100LDGBG, R5F100LEGBG, R5F100LFGBG, R5F100LGGBG, R5F100LHGBG,
R5F100LJGBG
JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-VFBGAG64-4x4-0.40 PVBGO064LA-A P64F1-40-AA2-2 0.03
D Dl w [s[a] ze- zD
D OO0000000 8
D O0000000 7
D g O000000O0 6
4 e | IP , OOOO+OOOO 5
D O000000O0 4
D O000000O0 3
D O000000O0 2
® D O000000O0 )/ 1
r \
HGFEDT CDBA
INDEX MARK Dl w[s|B] INDEX MARK
A — (UNIT:mm)
ITEM DIMENSIONS
D 4.00£0.10
A2~ E 4.00+0.10
| w 0.15
‘ A 0.89+0.10
; — Al 0.20+0.05
I — L U}U (OLOAW) A2 0.69
(e] 0.40
y S = A1 b 0.25+0.05
=l v [s] % b o2
ob[D| ox w[s|A B y 008
yi 0.20
ZD 0.60
ZE 0.60
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R5F100MFAFB, R5F100MGAFB, R5F100MHAFB, R5F100MJAFB, R5F100MKAFB, R5F100MLAFB
R5F101MFAFB, R5F101MGAFB, R5F101MHAFB, R5F101MJAFB, R5F101MKAFB, R5SF101MLAFB
R5F100MFDFB, R5F100MGDFB, R5F100MHDFB, R5F100MJDFB, R5F100MKDFB, R5F100MLDFB
R5F101MFDFB, R5F101MGDFB, R5F101MHDFB, R5F101MJDFB, R5F101MKDFB, R5F101MLDFB
R5F100MFGFB, R5F100MGGFB, R5F100MHGFB, R5F100MJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LFQFP80-12x12-0.50 PLQPO0O80KE-A P80GK-50-8EU-2 0.53
HD
D
detail of lead end
60 41
-A3
— c—
—
—
—
— j
—] 0 — L
—
— L
+ — E HE P
—] e L1 —
—
— .
— (UNIT:mm)
— ITEM DIMENSIONS
— D 12.00+0.20
—
O — E 12.00+0.20
D 80 21— HD 14.00+0.20
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NOTE
Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.
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