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Pin no. I/O circuit type* Pin name
1 Supply Vss
2 F C
3 H P13 2 /PPGO/TINO/FRCK1
4 H P13_3/PPG1/TOTO/WOT
5 M P13_4/SINO/INT6
6 H P13_5/SOTO/ADTG /INT7
7 M P13 6/ SCKO0/ CKOTX0
8 N P0O4_4 / PPG3/ SDAO
9 N P0O4_5/PPG4/SCLO
10 I P06_2/AN2 /INT5/ SIN5
11 K P06_3/AN3 /FRCKO
12 K P0O6_4/AN4/INO/TTGO/TTG4
13 K P06_6/ANG6/TIN1/IN4_R
14 P06_7 /AN7 /TOT1/IN5_R
15 Supply AV¢e
16 G AVRH
17 Supply AVss
18 K PO5_0/ANS8
19 K PO5_2/AN10/0OUT2
20 K P0O5_3/AN11/0UT3
21 K PO5_4/AN12/INT2_R/WOT_R
22 K P0O5_7/AN15
23 K P08_0/AN16
24 K P08_1/AN17
25 K P08_4/AN20/OUT6
26 N P0O4_6 / SDA1
27 N P0O4_7/SCL1
28 K P08_5/AN21/0OUT7
29 K P08_6/AN22 / PPG6_B
30 K P0O8_7 /AN23/ PPG7_B
31 K P09 _0/AN24/PPG8 R
32 K P09_1/AN25/PPG9_R
33 K P09_2/AN26 / PPG10_R
34 K P09_3/AN27/PPG11_R
35 H P17_1/PPG12_R
36 H P17 _2/PPG13_R
37 I P10_0/SIN2/AN28/INT11
38 H P10_1/S0OT2
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Pin no. I/O circuit type* Pin name
78 H P03_5/TX0
79 H P0O3_6/INTO / NMI
80 Supply Vce

*: See “I/O Circuit Type” for details on the I/O circuit types.
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Type Circuit Remarks
B Low-speed oscillation circuit
Pull-up control shared with GPIO functionality:
» Feedback resistor = approx.
5.0MQ

P-ch P-ch }7 Pout » GPIO functionality selectable
(CMOS level output (loL. =

4AmA, lon = -4mA), Automotive

input with input shutdown
N-ch }7 function and programmable
Standby Nout pull-up resistor)
control
for input R
shutdown_' Automotive input
S
X1A
oo
R
X out
O 3
X0A FCI
R~
1>
o/ FCl or Osc disable
Pull-up control
Pout
Standby Nout
control
for input
shutdown { - > Automotive input
C CMOS hysteresis input pin

\/\/\/\ 0 | Hysteresis
i D D | inputs
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Type Circuit Remarks

F Power supply input protection
circuit

P-ch

:

G « A/D converter ref+ (AVRH)
power supply input pin with
protection circuit

P-ch }7 » Without protection circuit

against Vcc for pins AVRH

* CMOS level output
(|o|_ = 4mA, IOH = -4mA)

N-ch
Pull-up control T o
 Automotive input with input
shutdown function
* Programmable pull-up resistor
p-ch | |F—— Pout

Automotive input

Standby control
for input shutdown

| * CMOS level output

Pull-up control (low = 4mA, lon = -4mA)
* CMOS hysteresis input with
input shutdown function

» Programmable pull-up resistor

Pout + Analog input
Nout
Hysteresis input
Standby control Yl) >
for input shutdown
Analog input
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Type Circuit Remarks
K * CMOS level output
Pull-up control (loL = 4mA, lon = -4mA)

« Automotive input with input
shutdown function

}7 Pout : Programmable pull-up resistor
* Analog input
}7 Nout
Automotive input
DA

P-ch

Standby control
for input shutdown
Analog input
M + CMOS level output
(loL = 4mMA, lon = -4mA)
Pull-up control + CMOS hysteresis input with
input shutdown function
* Programmable pull-up resistor
p-chf| F—— Pout
e Nout
Hysteresis input
Standby control °
for input shutdown
N

* CMOS level output
(|o|_ = 3mA, lon = -3mA)
Pull-up control * CMOS hysteresis input with
input shutdown function
» Programmable pull-up resistor

*: N-channel transistor has slew
rate control according to I’c
spec, irrespective of usage.

Standby control
for input shutdown
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10. Serial Programming Communication Interface

USART pins for Flash serial programming (MD = 0, DEBUG I/F = 0, Serial Communication mode)

MB96630
Pin Number USART Number Normal Function
5 SINO
6 USARTO SOTO0
7 SCKO
37 SIN2
38 USART2 SOT2
39 SCK2
68 SIN4
69 USART4 SOT4
70 SCK4

Document Number: 002-04719 Rev.*A
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vt | SR, | vecorname | Clmetoy | ekl
124 20CH - - 124 Reserved
125 208H - - 125 Reserved
126 204H - - 126 Reserved
127 200H - - 127 Reserved
128 1FCH - - 128 Reserved
129 1F8H - - 129 Reserved
130 1F4H - - 130 Reserved
131 1FOH - - 131 Reserved
132 1ECH - - 132 Reserved
133 1E8H FLASHA Yes 133 Flash memory A interrupt
134 1E4H - - 134 Reserved
135 1EOH - - 135 Reserved
136 1DCH - - 136 Reserved
137 1D8H QPRCO Yes 137 Quadrature Position/Revolution counter 0
138 1D4H QPRC1 Yes 138 Quadrature Position/Revolution counter 1
139 1DOH ADCRCO No 139 A/D Converter 0 - Range Comparator
140 1CCH - - 140 Reserved
141 1C8H - - 141 Reserved
142 1C4H - - 142 Reserved
143 1COH - - 143 Reserved

Document Number: 002-04719 Rev.*A
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MB96630 Series

13.Handling Devices

Special care is required for the following when handling the device:
« Latch-up prevention
» Unused pins handling
« External clock usage
* Notes on PLL clock mode operation
» Power supply pins (Vcc/Vss)
« Crystal oscillator and ceramic resonator circuit
« Turn on sequence of power supply to A/D converter and analog inputs
+ Pin handling when not using the A/D converter
* Notes on Power-on
« Stabilization of power supply voltage
 Serial communication
* Mode Pin (MD)

13.1 Latch-up prevention
CMOS IC chips may suffer latch-up under the following conditions:

+ Avoltage higher than Vcc or lower than Vss is applied to an input or output pin.
 Avoltage higher than the rated voltage is applied between V.. pins and Vs pins.

* The AVcc power supply is applied before the V¢ voltage.
Latch-up may increase the power supply current dramatically, causing thermal damages to the device.

For the same reason, extra care is required to not let the analog power-supply voltage (AVcc, AVRH) exceed the digital
power-supply voltage.

13.2 Unused pins handling
Unused input pins can be left open when the input is disabled (corresponding bit of Port Input Enable register PIER = 0).

Leaving unused input pins open when the input is enabled may result in misbehavior and possible permanent damage of the device.
To prevent latch-up, they must therefore be pulled up or pulled down through resistors which should be more than 2kQ.

Unused bidirectional pins can be set either to the output state and be then left open, or to the input state with either input disabled or
external pull-up/pull-down resistor as described above.
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Parameter Symbol Pin Conditions Value Unit Remarks
y name Min Typ Max
- 1800 2250 pA Ta=+25°C
PLL Timer mode with CLKPLL =
lecTpLL 32MHz (CLKRC and CLKSC - - 3220 pA Ta=+105°C
stopped)
- - 4205 pA Ta=+125°C
- =+ o
Main Timer mode with 285 330 HA Ta=+25°C
CLKMC = 4MHz,
lccTmaIn SMCR:LPMSS =0 - - 1195 pA Ta=+105°C
(CLKPLL, CLKRC and CLKSC
stopped) - - 2165 | pA Ta = +125°C
RC Timer mode with ) 160 215 HA Ta=+25°C
Power supply CLKRC = 2MHz,
current in lccTreH Vce SMCR:LPMSS =0 - - 1095 pA Ta=+105°C
Timer modes (CLKPLL, CLKMC and CLKSC
stopped) - - 2075 | A Ta = +125°C
- 35 75 LA Ta=+25°C
RC Timer mode with
CLKRC = 100kHz _ .
locTreL (CLKPLL, CLKMC and CLKSC - - 905 uA Ta=+105°C
stopped)
- - 1880 pA Ta=+125°C
- 25 65 pA Ta=+25°C
Sub Timer mode with
CLKSC = 32kHz — °
lcctsus (CLKMC, CLKPLL and CLKRC i i 885 HA Ta=+105°C
stopped)
- - 1850 pA Ta=+125°C
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14.4.5 Operating Conditions of PLL

(VCC = AVCC =2.7Vto 55V, Vss = AVss = OV, TA =-40°Cto + 125°C)

MB96630 Series

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time tLock 1 - 4 ms For CLKMC = 4MHz
PLL input clock frequency feLw 4 - 8 MHz
I Permitted VCO output
PLL oscillation clock frequency feLkveo 56 - 108 MHz frequency of PLL (CLKVCO)
. For CLKMC (PLL input clock)
PLL phase jitter tpskew -5 - +5 ns > AMHz

PLL output

Ideal clock
Slow

Deviation

L]

v

[ )

T ! |
o t2
1
L]

R

p-c-‘
(=
ol
o

L

I
h\

[}
o

Deviation time from the ideal clock is assured per cycle out of 20,000 cycles.

—

g

e

BE

ol

e

time

Fast

14.4.6 Reset Input

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

. Value .
Parameter Symbol Pin name . Unit
Min Max
Reset input time 10 - us
trsTL RSTX

Rejection of reset input time 1 - us

tRSTL ’
RSTX

0.2V 0.2V

Document Number: 002-04719 Rev.*A
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14.4.7 Power-on Reset Timing

(VCC = AVCC =2.7Vto 55V, Vss = AVss = OV, TA =-40°Cto + 125°C)

MB96630 Series

] Value )
Parameter Symbol Pin name - Unit
Min Typ Max
Power on rise time tr Vce 0.05 30 ms
Power off time torF Vce 1 - ms
t torr
/_ -
Vee 7‘* 0z2v 02v *V 7 o2v

If the power supply is changed too rapidly, a power-on reset may oceur.
We recommend a smooth startup by restraining voltages when changing
the power supply voltage during operation, as shown in the figure below.

vV,
5.0V c"j /
2V -—-------
It is required that rises in voltage
y have a slope of 50 mV/ms or less.
55
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¢ tseve >
Vou
ScK /
X VoL VoL
tsiow | tovsHI g
Vo
SOT
VoL
< >« >
tvsHi tsHixi
/ Viy Vin X
SIN
N Vi Vi A
Internal shift clock mode
SCK — g5 :— tsusy —————»
Vin Viy Vin
Vi Vi t
—» > S B
tF tsLove
SOT Vou
" VoL
 bvsHE  tsHixe
SIN /><‘ Vi Vi 3}</
N Vi Vi 7
External shift clock mode
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B Used setting

Mode

Selected Source
Clock

Clock/Regulator and FLASH Settings

Run mode

PLL

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32MHz

Main osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4MHz

RC clock fast

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2MHz

RC clock slow

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100kHz

Sub osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32kHz

Sleep mode

PLL

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

Main osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock fast

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock slow

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Sub osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Timer mode

PLL

CLKMC = 4MHz, CLKPLL = 32MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

Main osc.

CLKMC = 4MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock fast

CLKMC = 2MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock slow

CLKMC = 100kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Sub osc.

CLKMC = 32 kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Stop mode

stopped

(All clocks are stopped in this mode)
Regulator in Low Power Mode,
FLASH in Power-down / reset mode

Document Number: 002-04719 Rev.*A
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16.Ordering Information

MCU with CAN controller

MB96630 Series

Part number

Flash memory

Package*

MB96F633RBPMC-GSE1

Flash A

80-pin plastic LQFP

MB96F633RBPMC-GSE2 (96.5KB) (FPT-80P-M21)
MB96F635RBPMC-GSE1 Flash A 80-pin plastic LQFP
MB96F635RBPMC-GSE2 (160.5KB) (FPT-80P-M21)
MB96F636RBPMC-GSE1 Flash A 80-pin plastic LQFP
MB96F636RBPMC-GSE?2 (288.5KB) (FPT-80P-M21)
MB96F637RBPMC-GSE1 Flash A 80-pin plastic LQFP
MB96F637RBPMC-GSE2 (416.5KB) (FPT-80P-M21)

*: For details about package, see "Package Dimension".

MCU without CAN controller

Part number

Flash memory

Package*

MB96F633ABPMC-GSE1

Flash A

80-pin plastic LQFP

MB96F633ABPMC-GSE?2 (96.5KB) (FPT-80P-M21)
MB96F635ABPMC-GSE1 Flash A 80-pin plastic LQFP
MB96F635ABPMC-GSE2 (160.5KB) (FPT-80P-M21)

*: For details about package, see "Package Dimension".
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18.Major Changes

Spansion Publication Number: MB96F636-DS704-00012

Page Section Change Results

Revision 1.0
- - PRELIMINARY — Data sheet
Features Changed the description of “System clock”
Up to 16 MHz external clock for devices with fast clock input feature
Up to 8 MHz external clock for devices with fast clock input feature
Changed the description of “External Interrupts”
Interrupt mask and pending bit per channel
—
Interrupt mask bit per channel
Changed the description of “Built-in On Chip Debugger”
- Event sequencer: 2 levels
N
- Event sequencer: 2 levels + reset
Product Lineup Added the Product
Changed the Remark of RLT
5 RLT 0/1/6 Only RLT6 can be used as PPG clock source
N
RLT 0/1/6
Block Diagram Deleted the block of RLT6 from PPG block
Changed the RLT block
6 2ch
—
0/1/6 3ch
Pin Description Changed the Description of PPGn_B
Programmable Pulse Generator n output (8bit)
Programmable Pulse Generator n output (16bit/8bit)
I/O Circuit Type Changed the figure of type B
Changed the Remarks of type B
(CMOS hysteresis input with input shutdown function,
13 loL = 4mA, lon = -4mA, Programmable pull-up resister)
—
(CMOS level output (IoL. = 4mA, lon = -4mA), Automotive input with
input shutdown function and programmable pull-up resistor)
14 Changed the figure of type G
Memory Map Changed the START addresses of Boot-ROM
OF:E0004
N
OF:C0004
User Rom Memory Map For Flash Devices Changed the annotation
Others (from DF:0200y to DF:1FFFy) are all mirror area of SAS-512B.

Others (from DF:0200y to DF:1FFFy) is mirror area of SAS-512B.

17

19
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Page Section Change Results

3. DC Characteristics Deleted “(Target value)” from Remarks

(1) Current Rating Added the Symbol to “Power supply current in Run modes”
ICCRCH: ICCRCL
Changed the Conditions of Iccpi, lcemam, lecsus in “Power supply
current in Run modes”
“Flash 0 wait” is added
Changed the Value of “Power supply current in Run modes”

36 ICCPLL

Max: 37.5mA — 37mA (T, = +105°C)
Max: 39mA — 38.5mA (T = +125°C)
ICCMAIN

Max: 9mA — 8mA (T = +105°C)
Max: 10.5mA — 9.5mA (T, = +125°C)
ICCSUB

Max: 6mA — 3.3mA (T, = +105°C)
Max: 7.5mA — 4.8mA (T, = +125°C)

Added the Symbol to “Power supply current in Sleep modes”
Iccsrens lecsrel

Changed the Conditions of Iccsman in “Power supply current in Sleep
modes”

“SMCR:LPMSS=0" is added

Changed the Value of “Power supply current in Sleep modes”
lccspiL

Typ: 10mA — 8.5mA (Ta = +25°C)

37 Max : 15mA — 14mA (T, = +105°C)

Max : 16.5mA — 15.5mA (T, = +125°C)

lccsmam

Max: 7mA — 4.5m A (Ta = +105°C)

Max : 8.5mA — 6mA (T, = +125°C)

ICCSSUB

Typ: 0.08mA — 0.04m A (T = +25°C)

Max: 4mA — 2.5m A (T = +105°C)

Max : 5.5mA — 4mA (T, = +125°C)

Added the Symbol to “Power supply current in Timer modes”
ICCTPLL

Changed the Conditions of lcctman, lcctren in “Power supply current in
Timer modes”

“SMCR:LPMSS=0" is added

Changed the Value of “Power supply current in Timer modes”
ICCTMAIN

Max: 355pA — 330pA (Ta = +25°C)

Max: 1300pA — 1195pA (Ta = +105°C)

Max: 2310pA — 2165pA (Ta = +125°C)

38 lccTren

Max: 245uA — 215pA (Ta = +25°C)

Max: 1215pA — 1095pA (Ta = +105°C)

Max: 2215pA — 2075pA (Ta = +125°C)

lcetreL

Max: 105puA — 75pA (Ta = +25°C)

Max: 1010pA — 905pA (T = +105°C)

Max: 2015pA — 1880pA (Ta = +125°C)

ICCTSUB

Max: 90pA — 65pA (Ta = +25°C)

Max: 985uA — 885puA (Ta = +105°C)

Max: 1990uA — 1850uA (T, = +125°C)

Document Number: 002-04719 Rev.*A Page 64 of 69




{
,‘ &Jﬂ

==~ CYPRESS MB96630 Series
- PERFORM
Page Section Change Results
3. DC Characteristics Changed the Value of “Power supply current in Stop modes”
(1) Current Rating lech

Max: 90pA — 60pA (T = +25°C)

Max: 985uA — 880uA (Ta = +105°C)

Max: 1985uA — 1845uA (Ta = +125°C)

Added the Symbol

ICCFLASHPD

Changed the Value and condition of “Power supply current for active
Low Voltage detector”

lccivp

Typ: 5uA, Max: 15uA, Remarks: nothing

R

Typ: 5pA, Max: -, Remarks: To = +25°C

Typ: -, Max: 12.5pA, Remarks: T, = +125°C

Changed the condition of “Flash Write/Erase current”

39 lccriash

Typ: 12.5mA, Max: 20mA, Remarks: nothing

R

Typ: 12.5mA, Max: -, Remarks: T = +25°C

Typ: -, Max: 20mA, Remarks: T, = +125°C

Changed the annotation *2

The power supply current is measured with a 4MHz external clock
connected to the Main oscillator and a 32kHz external clock
connected to the Sub oscillator.

N

When Flash is not in Power-down / reset mode, lccriasieo Must be
added to the Power supply current.

The power supply current is measured with a 4MHz external clock
connected to the Main oscillator and a 32kHz external clock
connected to the Sub oscillator. The current for "On Chip Debugger”
part is not included.

3. DC Characteristics Added the Symbol for DEBUG I/F pin

(2) Pin Characteristics Voo

40

Changed the Pin name of “Input capacitance”
Other than

Vcce,

Vss,

Avcc,

AVss,

AVRH

N

41 Other than

C,

Vee,

Vss,

Avce,

AVss,

AVRH

Deleted the annotation

“loy and lo, are target value.”

4. AC Characteristics Changed MAX frequency for f ¢ in all conditions
(1) Main Clock Input Characteristics 16—-8

Changed MIN frequency for tcyin

62.5—125

42 Changed MIN, MAX and Unit for Py , Pw.
MIN: 30—55

MAX: 70—-

Unit: %—ns

Added the figure (tcyin) When using the external clock

4. AC Characteristics ) . .
43 (2) Sub Clock Input Characteristics Added the figure (tcyi) when using the crystal oscillator clock
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