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RL78/G13 1. OUTLINE

1.2 List of Part Numbers

Figure 1-1. Part Number, Memory Size, and Package of RL78/G13

PartNo. R5F100LEAXxxxFB #V0

L Packaging specification
#UO :Tray (HWQFN,VFBGA,WFLGA)
#V0 :Tray (LFQFP,LQFP,LSSOP)
#WO0 : Embossed Tape (HWQFN,VFBGA,WFLGA)
#X0 :Embossed Tape (LFQFP, LQFP, LSSOP)
Package type:
SP: LSSOP, 0.65 mm pitch
FP : LFQFP, 0.80 mm pitch
FA : LFQFP, 0.65 mm pitch
FB : LFQFP, 0.50 mm pitch
NA : HWQFN, 0.50 mm pitch
LA : WFLGA, 0.50 mm pitch e 1
BG : VFBGA, 0.40 mm pitch noe 1

ROM number (Omitted with blank products)

Fields of application:
A : Consumer applications, operating ambient temperature : -40°C to +85°C
D : Industrial applications, operating ambient temperature : -40°C to +85°C
G : Industrial applications, operating ambient temperature : -40°C to +105°C

ROM capacity:
: 16 KB

32 KB

48 KB

64 KB

96 KB
1128 KB
1192 KB
1256 KB
: 384 KBNote2
512 KB\ete 2

count:

1 20-pin

1 24-pin

: 25-pinNote 1
: 30-pin

1 32-pin

: 36_pinNote1
: 40-pin

1 44-pin

: 48-pin

1 52-pin

: 64-pin

: 80-pin

: 100-pin

1 128-pinNote 2
RL78/G13 group

100 : Data flash is provided
101 : Data flash is not provided et 2

OMmMmo o>

S rxoeT

Pi

MITUZIrCEETMMOT>0NO

Memory type:
F : Flash memory

Renesas MCU

Renesas semiconductor product

Notes 1. Products only for “A: Consumer applications (Ta = —40 to +85°C)”, and "G: Industrial applications
(TA=-40to +105°C)"
2. Products only for “A: Consumer applications (Ta= -40 to +85°C)”, and "D: Industrial applications (Ta
=—40 to +85°C)"
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(1/12)

Pin Package Data Fields of Ordering Part Number
count flash Application "*®
20 pins | 20-pin plastic LSSOP | Mounted | A R5F1006AASP#V0, R5F1006CASP#V0, R5F 1006 DASP#V0,
(7.62 mm (300), 0.65 R5F1006EASP#V0
mm pitch) R5F1006AASP#X0, R5F 1006 CASP#X0, R5F 1006 DASP#X0,
R5F1006EASP#X0
D R5F1006ADSP#V0, R5F1006CDSP#V0, R5F1006DDSP#V0,
R5F1006EDSP#V0
R5F1006ADSP#X0, R5F 1006 CDSP#X0, R5F 1006 DDSP#X0,
R5F1006EDSP#X0
G R5F1006AGSP#V0, R5F 1006 CGSP#V0, R5F1006DGSP#V0,
R5F1006EGSP#V0
R5F1006AGSP#X0, R5F 1006 CGSP#X0, R5F1006DGSP#XO0,
R5F1006EGSP#X0
Not A R5F1016AASP#V0, R5F1016CASP#V0, R5F1016DASP#V0,
mounted R5F1016EASP#V0
R5F1016AASP#X0, R5F1016CASP#X0, R5F1016DASP#X0,
R5F1016EASP#X0
D R5F1016ADSP#V0, R5F1016CDSP#V0, R5F1016DDSP#V0,
R5F1016EDSP#V0
R5F1016ADSP#X0, R5F1016CDSP#X0, R5F1016DDSP#X0,
R5F1016EDSP#X0
24 pins | 24-pin plastic Mounted | A R5F1007AANA#UO, R5F1007CANA#UO, R5F1007DANA#UO,
HWQFN (4 x 4mm, R5F1007EANA#UO
0.5 mm pitch) R5F1007AANA#WO0, R5F 1007 CANA#WO, R5F1007DANA#WO,
R5F1007EANA#WO
D R5F1007ADNA#UO, R5F1007CDNA#UO, R5F1007DDNA#UO,
R5F1007EDNA#UO
R5F 1007 ADNA#WO0, R5F 1007 CDNA#WO0, R5F1007DDNA#WO,
R5F1007EDNA#W0
G R5F1007AGNA#UO, R5F1007CGNA#UO, R5F1007DGNA#UO,
R5F1007EGNA#UO
R5F1007AGNA#WO0, R5F1007CGNA#WO0, R5F1007DGNA#WO,
R5F1007EGNA#W0
Not A R5F1017AANA#UO, R5F1017CANA#UO, R5F1017DANA#UO,
mounted R5F1017EANA#UO
R5F1017AANA#WO0, R5F1017CANA#WO, R5F1017DANA#WO,
R5F1017EANA#WO0
D R5F1017ADNA#UO, R5F1017CDNA#UO, R5F1017DDNA#UO,
R5F1017EDNA#UO
R5F1017ADNA#WO0, R5F1017CDNA#WO0, R5F1017DDNA#WO,
R5F1017EDNA#W0

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

1.3.13 100-pin products

100-pin plastic LQFP (14

x 14 mm, 0.5 mm pitch)

P156/ANI14 O—=—
P155/ANI13 O~=—
P154/ANI12 O=—n
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P152/ANI10 O=—=
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l+—=~0 P86/(INTP8)
l+—~0 P85/(INTP7)

l+—0O P84/(INTP6)

l«—~0 P83

L0 P82/(SO10)/(TXD1)

le—=0O P81/(SI10)/(RXD1)/(SDA10)
l+—=0 P80/(SCK10)/(SCL10)

P27/ANI7 O~—] 83 43 |——0O EVsst
P26/ANI6 O=—={ 84 42 |+—=0O P05
P25/ANI5 O=—={ 85 41 |=—O P06
P24/ANI4 O=—~{ 86 40 [=—O P70/KR0/SCK21/SCL21
P23/ANI3 O~—+{ 87 39 [«—O P71/KR1/SI21/SDA21
P22/ANI2 O=— 88 RL78/G13 38 [«—=O P72/KR2/S021
P21/ANI1/AVRerm O~—| 89 (Top View) 37 [=—=0O P73/KR3
P20/ANIO/AVrere O=—={ 90 36 [«~—O P74/KR4/INTP8
P130 O=—] 91 35 f«~—O P75/KR5/INTP9
P102/TI06/TO06 O=~—+{ 92 34 [«—O P76/KR6/INTP10/(RXD2)
P04/SCK10/SCL10 O=—~{ 93 33 [«—=O P77/KR7/INTP11/(TXD2)
PO3/ANI16/SI10/RxD1/SDA10 O=—~{ 94 32 [«—=O P67/TI13/TO13
P02/ANI17/SO10/TxD1 O=—={ 95 31 [«—O P66/TI12/TO12
P01/TO00 O=—=] 96 30 [+«—=O P65/TI11/TO11
POO/TIO0 O~—~] 97 29 |=—=O P64/TI10/TO10
P145/TI07/TO07 O=~—+{ 98 28 |+—=O P31/TI03/TO03/INTP4/(PCLBUZO0)
P144/S030/TxD3 O=—={ 99 O 27 |=—=O P63/SDAA1
P143/S130/RxD3/SDA30 O=—{ 100 26 [~—=O P62/SCLA1
1 2 3456 7 8 910111213141516171819202122232425
sidaanddaag LOLDTTTETTEDS
or\wmc\lmv—v—v—vv—ol—mv—oxv—oggmgoo
SEECE88238 g skEgxg>2525%
GESI259635 CHRIIETT Y Y3
SROR58%::2 STurnge s2
SoogaE®22E F atrx Ee
o959 L 339 = a
B [CNS) = S o < T
SL% £ &3 &
ATs <L e
oo o

Cautions 1.
2
3.
Remarks 1.
2

Make EVsso, EVss1 pins the same potential as Vss pin.

Make Voo pin the potential that is higher than EVbpo, EVbb1 pins (EVbbo = EVbb1).
Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).
For pin identification, see 1.4 Pin Identification.

When using the microcontroller for an application where the noise generated inside the

microcontroller must be reduced, it is recommended to supply separate powers to the Vop, EVbpo

and EVbp1 pins and connect the Vss, EVssoand EVss1 pins to separate ground lines.

. 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.

R01DS0131EJ0330 Rev.3.30
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RL78/G13

1. OUTLINE

1.5.6 36-pin products
TIMER ARRAY
UNIT (8ch)
TIO0/PO0 ——~
TO00/PO1 ~— cho
TI01/TO01/P16 ~—7=] ch1
TI02/TO02/P17 ch2
(TI02/TO02/P15)
TIO3/TO03/P31 h3
(TI03/TO03/P14)
(TI04/TO04/P13) ~— ch4
(TIO5/TO05/P12) ~—j ch5

(TIOB/TO06/P11) ~—

(TI07/TO07/P10) ~—

ch

I

RL78
CPU
CORE

CODE FLASH MEMORY

DATA FLASH MEMORY

RxD2/P14 — o7
WINDOW
WATCHDOG
TIMER
LOW-SPEED
AR 12-B|TT IIGEERVAL
OSCILLATOR
REAL-TIME
CLOCK
SERIAL ARRAY
UNITO (4ch)
RxDO/P11(RxDO/P16) — |
TxDO/P12(TxDO/P17) k:l UARTO
RxD1/P01T —
TxD1/P0O0 ~— UART!
SCK00/P10
SI00/P11 Csloo
S000/P12
SCK11/P30
SI111/P50 csit
SO11/P51
SCLOO/P10 =—{

SDAO0/P11 ~—

SCL11/P30~—
SDA11/P50 ~—

11C00

lIc11

lic21

SERIAL ARRAY
UNIT1 (2ch)
RxD2/P14
TxD2/P13 UART2
LINSEL
SCK20/P15
SI20/P14 CSI20
S020/P13
SCK21/P70
SI21/P71 Csl21
S021/P72
SCL20/P15~— 1c20
SDA20/P14 ~—|

SDA21/P71 «—]

RAM

Voo

]

TOOLRXD/P11,
TOOLTxD/P12

Vss

=

SERIAL
INTERFACE IICAO

[+——= SDAAOQ/P61(SDAAD/P13)

[*— SCLAO0/P60(SCLA0/P14)

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

PCLBUZO0/P31,
PCLBUZ1/P15

=

MULTIPLIER&
DIVIDER,
MULITIPLY-

ACCUMULATOR

-

DIRECT MEMORY
ACCESS CONTROL

-

BCD
ADJUSTMENT

<:> P00, PO1
<:> P10 to P17
<:> P20 to P25
<:> P30, P31
o o
<:> P50, P51
<:> P60 to P62
<:>P7o to P72

o o |

~—P120

K 2P121, P122

- PORT 13 ~—— P137
)| PorRT14  |e—mpia7

K| AID CONVERTER

ANIO/P20 to
ANI5/P25

K271 ANI8/P147, ANI9/P120

AVrerr/P20
AVrern/P21
POWER ON RESET/ PORILVD
VOLTAGE CONTROL
DETECTOR
RESET CONTROL
{—>| ON-CHIP DEBUG TOOLO/P40
SYSTEM
NTROL —
CONTRO RESET
HIGH-SPEED X1/P121
ON-CHIP X2/EXCLK/P122
OSCILLATOR
VOLTAGE
REGULATOR REGC
RxD2/P14
INTPO/P137
INTP1/P50,
- INTERRUPT INTP2/P51
CONTROL INTP3/P30,
INTP4/P31

~—— INTP5/P16

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral /O

redirection register (PIOR).

(PIOR) in the RL78/G13 User’'s Manual.

Refer to Figure 4-8 Format of Peripheral 1/0 Redirection Register

R01DS0131EJ0330
Mar 31, 2016
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RL78/G13

1. OUTLINE

[40-pin, 44-pin, 48-pin, 52-pin, 64-pin products]
Caution This outline describes the functions at the time when Peripheral 1/0 redirection register (PIOR)

is set to OOH.
(1/2)
ltem 40-pin 44-pin 48-pin 52-pin 64-pin
& & & & & & o o & &
N 1 N N N 1 N N N 1
s | 2|/ 8| 28| 2| 8| ¢g| 8|z
@ Y X X %4 %% < < o) 9
Code flash memory (KB) 16 to 192 16 to 512 16 to 512 32to 512 32to 512
Data flash memory (KB) 4t08 | 4t08 | - 4108 4t08 | 4108 -
RAM (KB) 2 to 16" 2 to 32" 2 to 32" 2 to 32" 2 to 32"
Address space 1 MB
Main system | High-speed system | X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
clock clock HS (High-speed main) mode: 1 to 20 MHz (Voo =2.7 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo =2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo =1.81t05.5V),
LV (Low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 to 5.5 V)
High-speed on-chip | HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 to 5.5 V),
oscillator HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode: 1to 8 MHz (Voo =1.8t0 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 registers (8-bit register x 8) x 4 banks
Minimum instruction execution time | 0.03125 us (High-speed on-chip oscillator: fi1 = 32 MHz operation)
0.05 us (High-speed system clock: fux = 20 MHz operation)
30.5 us (Subsystem clock: fsus = 32.768 kHz operation)
Instruction set o 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/O port Total 36 40 44 48 58
CMOS I/0 28 31 34 38 48
(N-ch O.D. I/O (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0 (N-ch O.D. I/0
[Voo withstand [Voo withstand [Voo withstand [Voo withstand [Voo withstand
voltage]: 10) voltage]: 10) voltage]: 11) voltage]: 13) voltage]: 15)
CMOS input 5 5 5 5 5
CMOS output - - 1 1 1
N-ch O.D. I/O 3 4 4 4 4
(withstand voltage: 6 V)
Timer 16-bit timer 8 channels
Watchdog timer 1 channel
Real-time clock (RTC) 1 channel
12-bit interval timer (IT) 1 channel
Timer output 4 channels (PWM 5 channels (PWM outputs: 4"°%), 8 channels (PWM
outputs: 3 "%, 8 channels (PWM outputs: 7"°?)"*? outputs: 7"*°?)
8 channels (PWM
outputs: 7 "*%)**°
RTC output 1 channel
o 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.

R5F100xD, R5F101xD (x = E to G, J, L):
R5F100xE, R5F101xE (x = E to G, J, L):
R5F100xJ, R5F101xJ (x = F, G, J, L):
R5F100xL, R5F101xL (x = F, G, J, L):

Start address FF300H
Start address FEFOOH
Start address FAFOOH
Start address F7FO0H

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

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
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.3 DC Characteristics

2.3.1 Pin characteristics

(TAa = -40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/5)

ltems Symbol Conditions MIN. | TYP. | MAX. Unit
Output current, | low1 Per pin for POO to P07, P10 to P17, 1.6 V<EVooo <55V -10.0 mA
high"*®' P30 to P37, P40 to P47, P50 to P57, P64 Note

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVboo<55V -55.0 mA
P40 to P47, P102 to P106, P120, 27V <EVooo< 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145

(When duty < 70% ") 1.8V <EVbo<2.7V -5.0 mA
1.6 V<EVbomo<1.8V -2.5 mA
Total of P05, P06, P10 to P17, P30, P31,|4.0 V<EVopo< 5.5V -80.0 mA
P50 to P57, P64 to P67, P70 to P77, P80 27V <EVboo < 4.0V ~19.0 mA
to P87, P90 to P97, P100, P101, P110 to
P117, P146, P147 1.8V<EVb<27V -10.0 mA
(When duty < 70% "*°°) 1.6 V<EVbomo<1.8V -5.0 mA
Total of all pins 1.6 V<EVbo<55V -135.0| mA
(When duty < 70% ") Noted
loHz Per pin for P20 to P27, P150 to P156 1.6V<Vp<55V —-0.1"*%| mA
Total of all pins 1.6V<Vop<55V -1.5 mA

(When duty < 70% ")

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVbbo,
EVob1, Vop pins to an output pin.
2. However, do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
e Total output current of pins = (loH x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.
4. The applied current for the products for industrial application (R5F100xxDxx, R5F101xxDxx,
R5F100xxGxx) is —100 mA.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
P142 to P144 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.

R01DS0131EJ0330 Rev.3.30 .zENESAS Page 58 of 196
Mar 31, 2016



RL78/G13

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

(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (3/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P07, P10 to P17, P30 to P37,| Normal input buffer |0.8EVbpo EVooo \%
high P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vinz P01, P03, P04, P10, P11, TTL input buffer 2.2 EVopo \
P13 to P17, P43, P44, P53 to P55, |4.0V <EVbpo<5.5V
P80, P81, P142, P143 TTL input buffer 2.0 EVboo v
3.3V <EVooo<4.0V
TTL input buffer 1.5 EVopo \
1.6 V<EVbpo<3.3V
Vi3 P20 to P27, P150 to P156 0.7Vop Vop \
ViH4 P60 to P63 0.7EVbDpo 6.0 \
ViHs P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8Vop Vop \Y
Input voltage, Vit P00 to P07, P10 to P17, P30 to P37,| Normal input buffer 0 0.2EVboo \
low P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \
P13 to P17, P43, P44, P53to P55, |4.0V <EVbpo<5.5V
P80, P81, P142, P143 TTL input buffer 0 0.5 \%
3.3V <EVooo<4.0V
TTL input buffer 0 0.32 \
1.6 V<EVbpo<3.3V
Vs P20 to P27, P150 to P156 0 0.3Vop
ViLa P60 to P63 0 0.3EVbDo
Vis P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2Voo \

Caution The maximum value of Vix of pins P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55,
P71, P74, P80 to P82, P96, and P142 to P144 is EVopo, even in the N-ch open-drain mode.

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

Notes 1. Total current flowing into Vop, EVbpo, and EVbb1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVbpo, and EVbb1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

2. When high-speed on-chip oscillator and subsystem clock are stopped.

3. When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 =1
(Ultra-low power consumption oscillation). However, not including the current flowing into the 12-bit
interval timer and watchdog timer.

5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

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

LS (low-speed main) mode: 1.8V <Vpp<5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V <Vpp <5.5V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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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 = EVpb1 < VDb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply looe HALT HS (high- | fir = 32 MHz"** Voo = 5.0 V 062 | 1.86 | mA
Note 2 .
current mode ;pfjsnﬂé'”) Voo =3.0V 062 | 186 | mA
fin = 24 MHz""* Voo =5.0V 0.50 1.45 mA
Voo =3.0V 0.50 145 mA
fin = 16 MHz""* Voo =5.0V 044 | 1.1 mA
Voo =3.0V 0.44 1.1 mA
LS (low- fin = 8 MHz""* Voo =3.0V 290 620 LA
;p(fj;’"ﬂé'”) Voo=2.0V 200 | 620 | uA
LV (low- fin = 4 MHz""** Voo =3.0V 440 680 LA
‘gi;?smde Voo = 2.0 V 440 | 680 | uA
Note 7
HS (high- fux = 20 MHZ""?, Square wave input 0.31 1.08 mA
speedN:Eln) Voo =5.0V Resonator 048 | 128 | mA
mode connection
fux = 20 MHZ""?, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator 0.48 1.28 mA
connection
fux = 10 MHZ""?, Square wave input 0.21 0.63 mA
Voo=5.0V Resonator 0.28 0.71 mA
connection
fwx = 10 MHZ""?, Square wave input 0.21 0.63 mA
Voo=3.0V Resonator 0.28 0.71 mA
connection
LS (low- fux = 8 MHZ""?, Square wave input 110 360 LA
speeder)T‘l%m) Voo =3.0V Resonator 160 420 HA
mode connection
fux = 8 MHZ""**, Square wave input 110 360 LA
Vop=2.0V Resonator 160 420 LA
connection
Subsystem | fsus = 32.768 kHz"*® | Square wave input 0.28 | 0.61 LA
clock Ta = —40°C Resonator 047 | 080 | uA
operation connection
fsus = 32.768 kHZ"*® | Square wave input 0.34 | 0.61 A
Ta=+25°C Resonator 0.53 0.80 LA
connection
fsus = 32.768 kHZ"*® | Square wave input 0.41 2.30 A
Ta=+50°C Resonator 0.60 249 LA
connection
fsus = 32.768 kHz""*® | Square wave input 0.64 | 4.03 LA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHZ"*® | Square wave input 1.09 | 8.04 LA
Ta=+85°C Resonator 1.28 8.23 LA
connection
Iops"*® | STOP Ta=-40°C 0.19 0.52 LA
modeNoteB
Ta=+25°C 0.25 0.52 LA
Ta=+50°C 0.32 2.21 LA
Ta=+70°C 0.55 3.94 LA
Ta=+85°C 1.00 7.95 LA
(Notes and Remarks are listed on the next page.)
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products

(Ta=-40to +105°C, 2.4 V<EVppo < Vbp < 5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ioo1 Operating | HS (high- | fin = 32 MHz"*® | Basic Voo =5.0 V 2.1 mA
Soﬂr‘rent mode srfjjéj"maﬁm) (;peratlo Voo = 3.0 V 21 mA
Normal | Voo =5.0 V 4.6 7.5 mA
‘;Pera‘io Voo =3.0V 46 | 75 | mA
fin = 24 MHz"** | Normal | Voo =5.0V 3.7 5.8 mA
‘;Pera‘io Vop =3.0 V 37 | 58 | mA
fin = 16 MHz""** | Normal | Voo=5.0V 2.7 4.2 mA
;’Pera“O Voo =3.0V 27 | 42 | mA
HS (high- | fux = 20 MHZ""**, | Normal | Square wave input 3.0 4.9 mA
speengle:in) Voo =5.0V operatio | Resonator 3.2 5.0 mA
mode n connection
fwx = 20 MHZ""*?, | Normal | Square wave input 3.0 4.9 mA
Voo =3.0V operatio | Resonator 3.2 5.0 mA
n connection
fwx = 10 MHZ""*?, | Normal | Square wave input 1.9 29 mA
Voo =5.0 V operalio | pesonator 19 | 29 | mA
n connection
fux = 10 MHZ""?, | Normal | Square wave input 1.9 2.9 mA
Voo =3.0V operalio | pesonator 19 | 29 | mA
n connection
Subsystem | fsus = 32.768 kHz | Normal | Square wave input 41 4.9 LA
clock Noted operatio | Resonator 42 5.0 LA
operation | T, = _40°C n connection
fsus = 32.768 kHz | Normal | Square wave input 41 4.9 LA
o operatio Resonator 4.2 5.0 LA
Ta = +25°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.2 5.5 HA
Note 4 operatio | Rosonator 4.3 5.6 LA
Ta = +50°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.3 6.3 LA
Noted operatio | Resonator 4.4 6.4 LA
Ta = +70°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.6 7.7 HA
Noted operation | Resonator 47 7.8 LA
Ta = +85°C connection
fsus = 32.768 kHz | Normal | Square wave input 6.9 19.7 LA
ote s operation | Resonator 7.0 | 19.8 | A
Ta = +105°C connection
(Notes and Remarks are listed on the next page.)
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

Notes 1.

Total current flowing into Vop and EVbpo, including the input leakage current flowing when the level of the
input pin is fixed to Vop, EVooo or Vss, EVsso. The values below the MAX. column include the peripheral
operation current. However, not including the current flowing into the A/D converter, LVD circuit, /O port,
and on-chip pull-up/pull-down resistors and the current flowing during data flash rewrite.
When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1
(Ultra-low power consumption oscillation). However, not including the current flowing into the RTC, 12-
bit interval timer, and watchdog timer.
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V <Vbp <5.5 V@1 MHz to 32 MHz

24V <Vop<55V@1 MHzto 16 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system

clock frequency)

2. fii:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RL78/G13

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40to +105°C, 2.4 V < EVppo = EVpbp1 < VDD < 5.5 V, Vss = EVsso = EVss1 =0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply | looz HALT HS (high- | fin = 32 MHZ"*** Voo = 5.0V 062 | 340 | mA
curent |*** \mode | speedmain) Voo =3.0V 062 | 340 | mA
e mode "**®
fin = 24 MHz"** Voo =5.0V 050 | 2.70 mA
Voo =3.0V 0.50 2.70 mA
fin = 16 MHz"™"* Voo =5.0V 0.44 1.90 mA
Voo =3.0V 0.44 1.90 mA
HS (high- fwx = 20 MHZ""?, Square wave input 0.31 2.10 mA
speengEm) Voo =5.0V Resonator 048 | 220 | mA
mode connection
fux = 20 MHZ""?, Square wave input 0.31 210 mA
Voo =3.0V Resonator 0.48 2.20 mA
connection
fux = 10 MHZ"*?, Square wave input 0.21 1.10 mA
Voo =5.0V Resonator 0.28 1.20 mA
connection
fux = 10 MHZ"*?, Square wave input 0.21 1.10 mA
Vop=3.0V Resonator 0.28 1.20 mA
connection
Subsystem | fsus = 32.768 kHz"*® | Square wave input 0.28 | 0.61 A
clock Ta=-40°C Resonator 047 | 080 | uA
operation connection
fsus = 32.768 kHz""° | Square wave input 0.34 | 0.61 LA
Ta=+25°C Resonator 0.53 0.80 LA
connection
fsus = 32.768 kHz""® | Square wave input 0.41 2.30 LA
Ta=+50°C Resonator 0.60 2.49 LA
connection
fsus = 32.768 kHZ"** | Square wave input 0.64 | 4.03 LA
Ta=+70°C Resonator 0.83 4.22 LA
connection
fsus = 32.768 kHz"*® | Square wave input 1.09 8.04 LA
Ta=+85°C Resonator 1.28 8.23 LA
connection
fsus = 32.768 kHz""*® | Square wave input 550 | 41.00 | uA
Ta=+105°C Resonator 550 | 41.00 LA
connection
Iops™*® | STOP Ta=-40°C 0.19 0.52 HA
Note 8
mode Ta=+25°C 025 | 052 | uA
Ta=+50°C 0.32 2.21 LA
Ta=+70°C 0.55 3.94 LA
Ta=+85°C 1.00 7.95 LA
Ta=+105°C 5.00 40.00 LA
(Notes and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

TI/TO Timing

tric
TIOO to TIO7, TI10to TIH7 J
1/fro
TOO00 to TO07, TO10 to TO17 J

Interrupt Request Input Timing

tinTL
INTPO to INTP11 \

Key Interrupt Input Timing

trH

tiNTH

KRO to KR7

tkr
RESET Input Timing
trRsL
RESET l L
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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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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(7) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock
input)
(Ta =-40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

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

SCKp cycle time "™’ tkcve 40V<EVow<55 |24 MHz < fuck 28/fmck ns
v, 20 MHz < fmek <24 MHz 24/fmek ns
27TV<Vo<40V | g MHz < fuok <20 MHz 20/fuck ns

4 MHz < fmck <8 MHz 16/fmck ns
fmek <4 MHz 12/fmek ns
27V<EVo<4.0 |24 MHz < fvck 40/fmek ns
v, 20 MHz < fmek <24 MHz 32/fmck ns
238V=We<27V | 16 MHz < fuck <20 MHz 28/fuick ns
8 MHz < fmck <16 MHz 24/fmek ns
4 MHz < fwek <8 MHz 16/fmck ns
fmek < 4 MHz 12/fmek ns
24V<EVon<33 |24 MHz < fvck 96/fmck ns
V. 20 MHz < fuck <24 MHz 72/fuck ns
18V<Ve<20V 46 MHz < fuck <20 MHz 64/fuck ns
8 MHz < fwek <16 MHz 52/fmck ns
4 MHz < fmck <8 MHz 32/fmek ns
fmek <4 MHz 20/fmek ns

SCKp high-/low-level tkH2, 40V <EVbooo<55V, tkeve/2 — 24 ns

width kL2 27V<Vb<4.0V
2.7V <EVbooo<4.0V, tkcy2/2 — 36 ns
23V<Vb<27V
2.4V <EVopo< 3.3V, tkev2/2 — 100 ns
1.6V<Vb<2.0V™?

Slp setup time tsika 40V <EVooo<55V, 1/fmck + 40 ns

(to SCKpT) " 27V<Vo<4.0V
2.7V <EVbooo<4.0V, 1/fmek + 40 ns
23V<Vb<27V
2.4V <EVbpo<3.3V, 1/fwck + 60 ns
1.6V<Ve<2.0V

Slp hold time tksiz 1/fmek + 62 ns

(from SCKp™) "**

Delay time from SCKp{ tksoz 40V <EVopo<55V,27V<Vb<4.0V, 2/fmek + 240 ns

to SOp output "*** Cb =30 pF, Ro = 1.4 kQ
27V <EVooo<4.0V,23V<Vp<27V, 2/fmek + 428 ns
Cb = 30 pF, Ro = 2.7 kQ
24V <EVbpo<33V,1.6V<Vb<20V 2/fmck + 1146 ns
Cb =30 pF, Ro = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn =0, or DAPmn =1 and CKPmn =1.)

tkev2

kL2 tkH2
/
SCKp
\ N
tsik2 tKsi2
Slp Input data
tkso2
SOp Output data

CSI mode serial transfer timing (slave mode) (during communication at different potential)
(When DAPmn = 0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkev2

tkH2 tke2

SCKp /
\

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

Remarks 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number,
n: Channel number (mn = 00, 01, 02, 10, 12. 13), g: PIM and POM number (g =0, 1, 4, 5, 8, 14)
2. CSI01 of 48-, 52-, 64-pin products, and CSI11 and CSI21 cannot communicate at different potential.
Use other CSI for communication at different potential.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6.4 LVD circuit characteristics

LVD Detection Voltage of Reset Mode and Interrupt Mode
(Ta =-40 to +105°C, Vprbr < VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level Vivoo Power supply rise time 3.90 4.06 4.22 \%
voltage Power supply fall time 3.83 3.98 413 v
Vivpi Power supply rise time 3.60 3.75 3.90 \%

Power supply fall time 3.53 3.67 3.81 \Y

Vivpz Power supply rise time 3.01 3.13 3.25 \%

Power supply fall time 2.94 3.06 3.18 \Y

Vivps Power supply rise time 2.90 3.02 3.14 \Y

Power supply fall time 2.85 2.96 3.07 \%

Vivp4 Power supply rise time 2.81 2.92 3.03 \Y

Power supply fall time 2.75 2.86 2.97 \%

Vwivos Power supply rise time 2.70 2.81 2.92 \Y

Power supply fall time 2.64 275 2.86 \%

VLvps Power supply rise time 2.61 2.71 2.81 \%

Power supply fall time 2.55 2.65 2.75 \Y

Vivp7 Power supply rise time 2.51 2.61 2.71 \%

Power supply fall time 2.45 255 2.65 \Y

Minimum pulse width tw 300 HS
Detection delay time 300 us

LVD Detection Voltage of Interrupt & Reset Mode
(Ta =-40 to +105°C, Vebr < VDD < 5.5 V, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and reset| Vivooo Vpocz, Vroct, Vroco = 0, 1, 1, falling reset voltage 2.64 2.75 2.86 \%
mode Vivopi LVIS1, LVISO = 1, 0 | Rising release reset 2.81 2.92 3.03 \%

voltage
Falling interrupt voltage 2.75 2.86 2.97
Vivop2 LVIS1, LVISO = 0, 1 | Rising release reset 2.90 3.02 3.14 \Y
voltage
Falling interrupt voltage 2.85 2.96 3.07
Vivops LVIS1, LVISO = 0, 0 | Rising release reset 3.90 4.06 4.22
voltage
Falling interrupt voltage 3.83 3.98 4.13 \
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RL78/G13

4. PACKAGE DRAWINGS

4.8 44-pin Products

R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP, R5F100FFAFP, R5F100FGAFP,
R5F100FHAFP, R5F100FJAFP, R5F100FKAFP, R5F100FLAFP
R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP, R5F101FFAFP, R5F101FGAFP,
R5F101FHAFP, R5F101FJAFP, R5F101FKAFP, R5F101FLAFP
R5F100FADFP, R5F100FCDFP, R5F100FDDFP, R5F100FEDFP, R5F100FFDFP, R5F100FGDFP,
R5F100FHDFP, R5F100FJDFP, R5F100FKDFP, R5F100FLDFP
R5F101FADFP, R5F101FCDFP, R5F101FDDFP, R5F101FEDFP, R5F101FFDFP, R5F101FGDFP,
R5F101FHDFP, R5F101FJDFP, R5F101FKDFP, R5F101FLDFP
R5F100FAGFP, R5F100FCGFP, R5F100FDGFP, R5F100FEGFP, R5F100FFGFP, R5F100FGGFP,

R5F100FHGFP, R5F100FJGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP44-10x10-0.80

PLQP0044GC-A

P44GB-80-UES-2

0.36

HD
D .
detail of lead end
33 23
134 22 ]
—] 1
1 1
1 1
—] 1
= —+ —— E HE Lp
[— 1 = L1
] 1
— —
] O | (UNIT:mm)
R =V 12 ITEM DIMENSIONS
1 L D 10.00£0.20
i U U ’_l U U U U T U E 10.00£0.20
L 7E I r HD 12.00+0.20
HE 12.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b A “he  racwos
A2+ 0'25+0.08
b 0375507
N \ c 0.145+3:952
S AL T em
T Lp 0.60+0.15
L1 1.00+0.20
SRAEl Al Pa—
le] 0.80
X 0.20
NOTE y 0.10
Each lead centerline is located within 0.20 mm of ZD 1.00
its true position at maximum material condition. ZE 1.00
©2012 Renesas Electronics Corporation. All rights reserved.
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RL78/G13 4. PACKAGE DRAWINGS

4.12 80-pin Products

R5F100MFAFA, R5F100MGAFA, R5F100MHAFA, R5F100MJAFA, R5F100MKAFA, R5F100MLAFA
R5F101MFAFA, R5F101MGAFA, R5F101MHAFA, R5F101MJAFA, R5F101MKAFA, R5F101MLAFA
R5F100MFDFA, R5F100MGDFA, R5F100MHDFA, R5F100MJDFA, R5F100MKDFA, R5F100MLDFA
R5F101MFDFA, R5F101MGDFA, R5F101MHDFA, R5F101MJDFA, R5F101MKDFA, R5F101MLDFA
R5F100MFGFA, R5F100MGGFA, R5F100MHGFA, R5F100MJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYR) [g]
P-LQFP80-14x14-0.65 PLQP0080JB-E P80GC-65-UBT-2 0.69
HD
detail of lead end
D
L1
TR AR -
/60 41\ j~
— |
—61 40— L_ ——
— ——
— —— j
— —— 0 L
— ——
— —— L
— — p
— ——
= + —  E HE
— ——
g g Referance Dimension in Millimeters
—] ——) Symbol Min Nom Max
— —— D 13.80 | 14.00 | 14.20
 m— O — E 13.80 | 14.00 | 14.20
— ——
a1 —480 21— HD | 17.00 | 17.20 | 17.40
N\ . 20/
1 T HE 17.00 | 17.20 | 17.40
| IR
RO T T
—ZE A1 0.05 0.125 | 0.20
7D . A2 1.35 1.40 1.45
— 0.25 —
bp || x @[ s | AB | bp | 026 | 032 | 038
c 0.10 0.145 0.20
A— L _ 0.80 —_—
L . 0.886 .
A2 P 0.736 1.036
L1 1.40 1.60 1.80

; . > 1T &
| e - [e] — 065 | —

X — 0.13
E A1- y — — 0.10
ZD — | 0825 | —
ZE — | 0825 | —
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