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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

F2MC-16FX

16-Bit

32MHz

12C, LINbus, SCI, UART/USART
DMA, LCD, LVD, POR, PWM, WDT
77

96KB (96K x 8)

FLASH

8K x 8

2.7V ~ 5.5V

A/D 27x8/10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)
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m Internal clock divider and prescaler provide exact 1s clock

External Interrupts
B Edge or Level sensitive
W Interrupt mask bit per channel

B Each available CAN channel RX has an external interrupt
for wake-up

B Selected USART channels SIN have an external interrupt
for wake-up

Non Maskable Interrupt

W Disabled after reset, can be enabled by Boot-ROM
depending on ROM configuration block

B Once enabled, cannot be disabled other than by reset
® High or Low level sensitive
B Pin shared with external interrupt O

I/0O Ports

B Most of the external pins can be used as general purpose
/0

m All push-pull outputs(except when used as 1°C SDA/SCL
line)

B Bit-wise programmable as input/output or peripheral signal
Bit-wise programmable input enable

® One input level per GPIO-pin (either Automotive or CMOS
hysteresis)

W Bit-wise programmable pull-up resistor
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CY96690 Series

Built-in On Chip Debugger (OCD)
B One-wire debug tool interface

B Break function:
O Hardware break: 6 points (shared with code event)
O  Software break: 4096 points

B Event function
O Code event: 6 points (shared with hardware break)
O Data event: 6 points
O Event sequencer: 2 levels + reset

B Execution time measurement function
B Trace function: 42 branches
W Security function

Flash Memory

B Dual operation flash allowing reading of one Flash bank
while programming or erasing the other bank

B Command sequencer for automatic execution of
programming algorithm and for supporting DMA for
programming of the Flash Memory

Supports automatic programming, Embedded Algorithm
Write/Erase/Erase-Suspend/Resume commands

A flag indicating completion of the automatic algorithm
Erase can be performed on each sector individually
Sector protection

Flash Security feature to protect the content of the Flash
Low voltage detection during Flash erase or write
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2. Block Diagram

CY96690 Series

CKOTO_R, CKOT1, CKOT1_R ~4——

CKOTXO0, CKOTX1, CKOTX1_R <
X0, X1
XOA, X1A
RSTX
DEBUG IIF NMI MD
16FX Interrupt Flash Clock &
OCDb CPU Controller Memory A Mode Controller
# A A A A
| 4 / /

\ 16FX Core Bus (CLKB) |
DMA Peripheral Peripheral Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM Boot ROM Regulator

SDAQ -3 2c e § t
SCLO st 1ch X Vce
8 Vss
AVce —p N -— RX0 >
AVss ) é -« CAN ]I.r;therface
AVRH — = - TX0
AVRL —p- ) g
AN2 to AN4 — | SLODILADC | S |e»| Sound | = SGOO, SGOL, SGO1_R
27ch o Generator
ANG t0 AN8 — - och = SGAO, SGAL, SGAL_R
AN10 to AN12 —
AN14 to AN31 —P» L
ADTG —p» = USART -— SINO to SIN2, SIN4, SIN5, SIN5_R
—
o e Sch P SOTO to SOT2, SOT4, SOT5_R
16-bit 5 P
TINO t TINS — B o\ = Timer | | © SCKO to SCK2, SCK4, SCK5_R
0/1/2/3/6 | | <
TOTO0 TOTS ~— 5ch i --— TTGO, TTG2 to TTG4, TTG6, TTG7
= PPG  |-— TTGI12t0 TTG14
FRCKO —pm- © | 10ch (16-bit) /
FRCKO_R — o _ g lflch( 8_bilt) | PPGO, PPG1, PPG3 to PPG7
N | O FTF'Qngr o I3 BDY | e ppGo R to PPGA_R
INO_R,INLR —p cuon | |& — PPG4_B to PPG7_B, PPG14_B, PPG15_B
OUTO to OUT3 -— OCU 0/1/2/3
-4 DVce
OUTO_R, OUT2_R ~f—| . DVss
Stepping
FRCKL — 9 |\ river1 <«» Motor | pm PWMIMOto PWMIM2, PWM1M4
ING, IN7 —B»  FRTL | Coztfr?”er = PWM1P0 to PWM1P2, PWM1P4
IN4_R, IN5_R, IN7_R «af—| ICU 4/5/6/7 ¢ = PWM2MO to PWM2M2, PWM2M4
- PWM2P0 to PWM2P2, PWM2P4
VOto V3 —p _
COMOto COM3 < €D - ReglloTc'lTe - WOT, WOT_R
controller/
SEGO to SEG4, SEG7 <@—  driver [P
SEG11to SEG28 ACOM<36SEG External | ¢ INTO to INT15
SEG30, SEG33 -t |nterrupt
SEG36 to SEG45 16ch <-4 INTL_R1o INT7_R
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Type Circuit Remarks
B Low-speed oscillation circuit shared

Pull-up control

P-ch P-ch }7 Pout

Standby N-ch }7 Nout
control
for input R
shutdown_‘ Automotive input
N

X1A

>

R
X out
et

XOA FCI

e~

>

FCI or Osc disable
Pull-up control
P-ch }7 Pout

Standby Nout
control
for input
shutdown - > Automotive input

with GPIO functionality:

B Feedback resistor = approx.
5.0MQ

B GPIO functionality selectable
(CMOS level output (lo. = 4mA,
lon = -4mA), Automotive input with
input shutdown function and
programmable pull-up resistor)
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Type Circuit Remarks

0 B Open-drain I/O
B OQutput 25mA, Vcc = 2.7V
B TTL input

ey [E——
R

Standby control :
. TTL t
for input shutdown npu

P B CMOS level output

Pull-up control (lo = 4mA, lon = -4mA)
B CMOS hysteresis inputs with input
shutdown function
P-ch }7 Pout B Programmable pull-up resistor
B SEG or COM output
}7 Nout

> Hysteresis input

Standby control ——— '
for input shutdown

SEG or COM output

Q B CMOS level output

Pull-up control (loL = 4mMA, loy = -4mA)

B CMOS hysteresis inputs with input
shutdown function
- }7 Pout B Programmable pull-up resistor
B Vn input or SEG output
o
> Hysteresis input
O O

Standby control
for input shutdown

Vn input or SEG output
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11. Interrupt Vector Table

CY96690 Series

Vector Offset in Cleared by Index in L
Number Vector Table Vector Name DMA ICR to Program Description

0 3FCy CALLVO No - CALLYV instruction

1 3F8y CALLV1 No - CALLYV instruction

2 3F4y CALLV2 No - CALLYV instruction

3 3F04 CALLV3 No - CALLYV instruction

4 3ECH CALLV4 No - CALLYV instruction

5 3E84 CALLV5 No - CALLYV instruction

6 3E4, CALLV6 No - CALLYV instruction

7 3EOy CALLV7 No - CALLYV instruction

8 3DCy RESET No - Reset vector

9 3D8y INT9 No - INT9 instruction

10 3D4y EXCEPTION No - Undefined instruction execution

11 3D0y NMI No - Non-Maskable Interrupt

12 3CCy DLY No 12 Delayed Interrupt

13 3C8y RC_TIMER No 13 RC Clock Timer

14 3C4y MC_TIMER No 14 Main Clock Timer

15 3C0y SC_TIMER No 15 Sub Clock Timer

16 3BCy LVDI No 16 Low Voltage Detector

17 3B8y EXTINTO Yes 17 External Interrupt 0

18 3B4y EXTINT1 Yes 18 External Interrupt 1

19 3B04 EXTINT2 Yes 19 External Interrupt 2

20 3ACy EXTINT3 Yes 20 External Interrupt 3

21 3A84 EXTINT4 Yes 21 External Interrupt 4

22 3A4y EXTINTS Yes 22 External Interrupt 5

23 3A04 EXTINT6 Yes 23 External Interrupt 6

24 39Cy EXTINT7 Yes 24 External Interrupt 7

25 3984 EXTINT8 Yes 25 External Interrupt 8

26 394, EXTINT9 Yes 26 External Interrupt 9

27 3904 EXTINT10 Yes 27 External Interrupt 10

28 38Cy EXTINT11 Yes 28 External Interrupt 11

29 3884 EXTINT12 Yes 29 External Interrupt 12

30 384y EXTINT13 Yes 30 External Interrupt 13

31 3804 EXTINT14 Yes 31 External Interrupt 14

32 37Cy EXTINT15 Yes 32 External Interrupt 15

33 3784 CANO No 33 CAN Controller 0

34 374y - - 34 Reserved

35 3704 - - 35 Reserved

36 36Cx - - 36 Reserved

37 3684 - - 37 Reserved

38 3644 PPGO Yes 38 Programmable Pulse Generator 0

39 3604 PPG1 Yes 39 Programmable Pulse Generator 1

Document Number: 002-04717 Rev. *B
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CY96690 Series

Vector Offset in Cleared by Index in L
Number Vector Table Vector Name DMA ICR to Program Description
82 2B4y, - - 82 Reserved
83 2B04 - - 83 Reserved
84 2ACy - - 84 Reserved
85 2A8y - - 85 Reserved
86 2A4y, - - 86 Reserved
87 2A04 - - 87 Reserved
88 29Cy - - 88 Reserved
89 2984 FRTO Yes 89 Free-Running Timer 0
90 294, FRT1 Yes 90 Free-Running Timer 1
91 2904 - - 91 Reserved
92 28Cy - - 92 Reserved
93 288y RTCO No 93 Real Time Clock
94 284y CALO No 94 Clock Calibration Unit
95 2804 SGO No 95 Sound Generator 0
96 27Cy 1co Yes 96 I?C interface O
97 278y - - 97 Reserved
98 274y ADCO Yes 98 A/D Converter 0
99 2704 - - 99 Reserved
100 26Cy - - 100 Reserved
101 268y LINRO Yes 101 LIN USART 0 RX
102 264y LINTO Yes 102 LIN USART 0 TX
103 2604 LINR1 Yes 103 LIN USART 1 RX
104 25Cy LINT1 Yes 104 LIN USART 1 TX
105 258y LINR2 Yes 105 LIN USART 2 RX
106 254y, LINT2 Yes 106 LIN USART 2 TX
107 2504 - - 107 Reserved
108 24Cy - - 108 Reserved
109 248y, LINR4 Yes 109 LIN USART 4 RX
110 244, LINT4 Yes 110 LIN USART 4 TX
111 240y LINRS Yes 111 LIN USART 5 RX
112 23Cy LINTS Yes 112 LIN USART 5 TX
113 238y - - 113 Reserved
114 234y - - 114 Reserved
115 2304 - - 115 Reserved
116 22Cy - - 116 Reserved
117 228y - - 117 Reserved
118 224y - - 118 Reserved
119 220y - - 119 Reserved
120 21Cy - - 120 Reserved
121 2184 SG1 No 121 Sound Generator 1
122 214y - - 122 Reserved
123 2104 - - 123 Reserved
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CY96690 Series

Vector Offset in Cleared by Index in o
Number Vector Table Vector Name DMA ICR to Program Description
124 20Cy - - 124 Reserved
125 208y - - 125 Reserved
126 204y - - 126 Reserved
127 2004 - - 127 Reserved
128 1FCy - - 128 Reserved
129 1F8y - - 129 Reserved
130 1F4y - - 130 Reserved
131 1FO0y - - 131 Reserved
132 1ECH - - 132 Reserved
133 1E8y FLASHA Yes 133 Flash memory A interrupt
134 1E4y - - 134 Reserved
135 1EOy - - 135 Reserved
136 1DCy - - 136 Reserved
137 1D8y - - 137 Reserved
138 1D4y - - 138 Reserved
139 1DO0y ADCRCO No 139 A/D Converter 0 - Range Comparator
140 1CCy ADCPDO No 140 A/D Converter O - Pulse detection
141 1C8y - - 141 Reserved
142 1C4y - - 142 Reserved
143 1COy - - 143 Reserved

Document Number: 002-04717 Rev. *B
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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

SMC power supply pins

Serial communication
Mode Pin (MD)

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

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

B The AVcc power supply is applied before the Vcc 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.

13.3  External Clock Usage
The permitted frequency range of an external clock depends on the oscillator type and configuration.

See AC Characteristics for detailed modes and frequency limits. Single and opposite phase external clocks must be connected as
follows:

13.3.1 Single Phase External Clock for Main Oscillator

When using a single phase external clock for the Main oscillator, X0 pin must be driven and X1 pin left open.
And supply 1.8V power to the external clock.
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Sample recommended circuits:

Protective diode
VCC

Limiting /‘ / p-ch
resistance —

+B input (OV to 16V) —ANA\—

[5]: The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the thermal
conductance of the package on the PCB.
The actual power dissipation depends on the customer application and can be calculated as follows:
Pp = Pio + PinT
Pio =Z (VoL x loL + VoH x lon) (/0 load power dissipation, sum is performed on all I/O ports)
Pint = Vee x (Icc + 1a) (internal power dissipation)
Icc is the total core current consumption into Vcc as described in the “DC characteristics” and depends on the selected operation
mode and clock frequency and the usage of functions like Flash programming.
Ia is the analog current consumption into AVcc.

[6]: Worst case value for a package mounted on single layer PCB at specified Ta without air flow.

WARNING:

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess
of absolute maximum ratings. Do not exceed these ratings.

14.2 Recommended Operating Conditions

Vss = AVss = DVss = 0V)

Value

Parameter Symbol - Unit Remarks
Min Typ Max
Vee, 2.7 - 5.5 \%
Power supply voltage AVcc,
i 9 DVCC 2.0 - 5.5 \Y Maintains RAM data in stop mode
ccC

1.0uF (Allowance within + 50%)
3.9uF (Allowance within + 20%)

Smoothing capacitor at Cs 0.5 1.0to0 3.9 4.7 uF Please use the ceramic capacitor or the

Cpin capacitor of the frequency response of this level.
The smoothing capacitor at Vcc must use the
one of a capacity value that is larger than Cs.

WARNING:

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All
of the device's electrical characteristics are warranted when the device is operated within these ranges. Always use
semiconductor devices within their recommended operating condition ranges. Operation outside these ranges may adversely
affect reliability and could result in device failure. No warranty is made with respect to uses, operating conditions, or
combinations not represented on the data sheet. Users considering application outside the listed conditions are advised to
contact their representatives beforehand.
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14.3 DC Characteristics

14.3.1 Current Rating

Vce = AVce = DVee = 2.7V 10 5.5V, Vss = AVss = DVss = OV, Ta = - 40°C to + 105°C)

CY96690 Series

Parameter

Symbol

Pin
Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Power supply
current in Run
modes™

lcepLL

PLL Run mode with CLKS1/2 =
CLKB = CLKP1/2 = 32MHz

Flash 0 wait
(CLKRC and CLKSC stopped)

28

mA

Ta=+25°C

38

mA

Ta=+105°C

ICCMNN

Main Run mode with CLKS1/2 =
CLKB = CLKP1/2 = 4MHz

Flash 0 wait

(CLKPLL, CLKSC and CLKRC
stopped)

35

mA

Ta=+25°C

mA

Ta=+105°C

ICCRCH

Vce

RC Run mode with CLKS1/2 =
CLKB = CLKP1/2 = CLKRC =
2MHz

Flash 0 wait

(CLKMC, CLKPLL and CLKSC
stopped)

1.8

mA

Ta=+25°C

mA

Ta=+105°C

ICCRCL

RC Run mode with CLKS1/2 =
CLKB = CLKP1/2 = CLKRC =
100kHz

Flash 0 wait

(CLKMC, CLKPLL and CLKSC
stopped)

0.16

mA

Ta=+25°C

35

mA

+105°C

Ta

ICCSUB

Sub Run mode with CLKS1/2 =
CLKB = CLKP1/2 = 32kHz

Flash 0 wait

(CLKMC, CLKPLL and CLKRC
stopped)

0.1

mA

Ta=+25°C

3.3

mA

Ta=+105°C

Document Number: 002-04717 Rev. *B
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Pin " Value .
Parameter Symbol Conditions Unit Remarks
Name Min Typ Max
Power supply - 20 60 HA Ta = +25°C
current in Stop lcch -
€]
mode ; - 880 LA Tp=+105°C
Flash Power
Down current lecriasieo ) ) 36 70 WA
Power supply
current vee - 5 - MA Ta=+25°C
for active Low lccLvo Low voltage detector enabled
Voltage - - 12.5 HA Ta=+105°C
detector
Flash Write/ - 12.5 - mA Ta=+25°C
Erase current® locruasy )
- - 20 mA Ta =+105°C

[1]: 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. See chapter “Standby mode and voltage regulator control circuit” of the Hardware Manual for
further details about voltage regulator control. Current for "On Chip Debugger" part is not included. Power supply current in Run
mode does not include Flash Write / Erase current.

[2]: The power supply current in Timer mode is the value when Flash is in Power-down / reset mode.
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 32 kHz external clock
connected to the Sub oscillator. The current for "On Chip Debugger" part is not included.

[3]: The power supply current in Stop mode is the value when Flash is in Power-down / reset mode.
When Flash is not in Power-down / reset mode, lccrLasHpp must be added to the Power supply current.
[4]: When low voltage detector is enabled, IccLvo must be added to Power supply current.

[5]: When Flash Write / Erase program is executed, lccrasi must be added to Power supply current.
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14.3.2 Pin Characteristics

Vcec = AVee = DVee = 2.7V 10 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

CY96690 Series

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
. } Veex0.7 3 Voot 0.3 v _CMOS Hysteresis
Port inputs Input
Vin Pnn_m AUTOMOTIVE
. Vocx0.8 ) Voct 0.3 v Hysteresis input
External clock in
Virxos X0 "Fast Clock Input VDx0.8 - | vp v VD=1.8V+0.15V
"H" level input mode
voltage External clock in
ViHxoas X0A o Veex0.8 - Vcet 0.3 \Y
"Oscillation mode"
VIHR RSTX - VCCXO.S - VCC+ 0.3 \V] CMOS HyStereSIS
input
VIHM MD - Vcc- 0.3 - VCC+ 0.3 \V] CMOS HyStereSIS
input
Vivp DEBUG I/F | - 2.0 - Vcet 0.3 \Y TTL Input
' ) Vee- 0.3 ) Veex0.3 v _CMOS Hysteresis
Port inputs input
Vi Pnn_m AUTOMOTIVE
. Vss- 0.3 ) Veex0.5 v Hysteresis input
External clock in "Fast _
ViLxos X0 Clock Input mode” Vss - VDx0.2 \Y VD=1.8V+0.15V
"L" level input External clock in
VOItage ViLxoas XO0A i i Vss- 0.3 - Veex0.2 \Y
"Oscillation mode"
Vir RSTX - Ves- 0.3 . Veex0.2 v CMOS Hysteresis
input
Vim MD - Vss- 0.3 - VSS+ 0.3 \V] CMOS HyStereSIS
input
Vo DEBUG I/F | - Vss- 0.3 - 0.8 \Y TTL Input

Document Number: 002-04717 Rev. *B
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CY96690 Series

Value
Parameters Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
4.5V < (D)Vec < 5.5V
|o|_ = +4mA 04 v
V. 4mA - - .
oL MALPE 75 7V < (D)Vee < 4.5V
loo = +1.7mA
4.5V < DV¢c 5.5V
loL = +52mA
Ta=-40°C
2.7V < DV¢c < 4.5V
loL = +22mMA
4.5V < DV¢c £5.5V
loL = +39mMA
Ta=+25°C
2.7V < DV¢c < 4.5V
"L" level i i lo. = +18mA
Vovzo nghk Drive - - - 0.5 Y,
output voltage type 4.5V < DVce £5.5V
loL = +32mMA
Ta=+85°C
2.7V £ DV¢c < 4.5V
loL = +14mA
4.5V £ DVce £5.5V
lo. = +30mA
Ta=+105°C
2.7V < DV¢c < 4.5V
loL = +13.5mA
2.7V £Vcc <5.5V
Vous 3mA type - - 0.4 \
loL = +3mA
Vcc =27V
Voup DEBUG I/F 0 - 0.25 \
lo = +25mA
Ves < V) < Vee Single pc-th pin
Pnn_m AVss, AVRL < V; < AVce -1 - +1 wA | excepthigh
AVRH ' current output
Input leak | 1/0 for SMC
current L
Po8_m, DVss <V < DVec
P09_m, AVss AVRL < V| < AVcc, -3 - +3 HA
P10_m AVRH
Maximum
Total LCD leak All SEG/ _ leakage
current Zlcol COM pin Vee = 5.0V i 0-5 10 WA current of all
LCD pins
Between
Internal LCD
divide Rico V3and V2, | v, =50v 6.25 12.5 25 kQ
resistance V2 and V1,
V1 and VO

Document Number: 002-04717 Rev. *B
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14.4.2 Sub Clock Input Characteristics
Ve = AVee = DVee = 2.7V t0 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions ) Unit Remarks
Min Typ Max
: - 32.768 - |knz | Whenusing an
oscillation circuit
X0A, X1A When using an
- - - 100 kHz opposite phase
Input frequency feL estpernal cﬁock
When using a
X0A - - - 50 kHz single phase
external clock
Input clock cycle tevie - - 10 - - us
Input clock pulse width | - - Pwnlton, 30 - 70 %
Pwi/tevie
When using the crystal oscillator
to

XOA X1A

t(':YLL

VIHXOAS

VILXOAS
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14.45 Operating Conditions of PLL

(Vce = AVec = DVec = 2.7V 10 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

CY96690 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 oL 4 - 8 MHz
A ) Permitted VCO output frequency
PLL oscillation clock frequency feLkveo 56 108 MHz of PLL (CLKVCO)
PLL phase jitter toskew 5 ) +5 ns th\)ﬂrHCZLKMC (PLL input clock) =

2

o

Y]

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

tn-1

PLL output | |
Ideal clock i |
Slow :
Deviation !
time
Fast

1446 Reset Input

(Vce = AVec = DVec = 2.7V 10 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

) Value .
Parameter Symbol Pin Name Unit
Min Max
Reset input time 10 - ps
tRSTL RSTX
Rejection of reset input time 1 - ps
trstL >
RSTX
0.2V¢c 0.2V¢e

Document Number: 002-04717 Rev. *B
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14.4.10 I1?C Timing
(Vcec = AVee = DVee = 2.7V 10 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

» Typical Mode High-Speed Mode™ )
Parameter Symbol Conditions - - Unit
Min Max Min Max

SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition hold time SDA | — fnsra 4.0 ) 06 ) us
SCL |
SCL clock "L" width tLow 4.7 - 1.3 - ps
SCL clock "H" width ticH 4.0 - 0.6 - ps
(Repeated) START condition setup time SCL 1 — ) )
SDA | tsusta C. = 50pF, 4.7 0.6 ps
Data hold time = m

tipoaT R=(Vpllo) 0 3.457 0 0.98 us
SCL | —SDA | 1
Data setup time

tsupat 250 - 100 - ns
SDA | 1 —»SCL 1
STOP condition setup time SCL 1 — SDA 1 tsusTo 4.0 - 0.6 - ps
Bus free time between "STOP condition" and ¢ 47 ) 13 ) S
"START condition"” BUS : : H
Pulse width of spikes which will be suppressed by ¢ ) 0 (2-1.5) 0 (1-1.5) ns
input noise filter sP XtoLkpa® Xteikpr™

[1]: R and Cv. represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively.
Vp indicates the power supply voltage of the pull-up resistance and lo. indicates VoL guaranteed current.

[2]: The maximum tHopar only has to be met if the device does not extend the "L" width (tLow) of the SCL signal.

[3]: A high-speed mode I°C bus device can be used on a standard mode I1?C bus system as long as the device satisfies the
requirement of "tsupar = 250ns".

[4]: For use at over 100 kHz, set the peripheral clockl (CLKP1) to at least 6 MHz.
[5]: tewkp indicates the peripheral clockl (CLKP1) cycle time.

VA 2 G W5 R

tsupaT tsusTa

tow |<—> teus

oo [ 1Y R

tHDsTA

tiobat  tHiGH tHpsTa tsp tsusto
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145 A/D Converter

14.5.1 Electrical Characteristics for the A/D Converter
Vcc = AVec = DVee = 2.7V t0 5.5V, Vss = AVss = DVss = 0V, Ta = - 40°C to + 105°C)

Symb Pin Value .
Parameter ) Unit Remarks
ol Name Min Typ Max
Resolution - - - - 10 bit
Total error - - -3.0 - +3.0 LSB
Nonlinearity error - - -25 - +25 LSB
Differential . . -9 |- +1.9 LSB
Nonlinearity error
Zero transition voltage | Vor ANnN Typ-20 | AVRL+0.5LSB | Typ+20 | mV
Full scale transition
voltage Vest ANn Typ-20 | AVRH-15LSB | Typ+20 | mV
o, 1.0 - 5.0 us 4.5V £ AVcc £5.5V
Compare time - -
2.2 - 8.0 ps 2.7V £ AVcc < 4.5V
o, 0.5 - - us 4.5V < AVcc £ 5.5V
Sampling time - -
1.2 - - us 2.7V £ AVcc < 4.5V
Ia - 2.0 3.1 mA A/D Converter active
Power supply current AVcc A/D Converter not
lan - - 3.3 HA o
perated
Reference power Ir - 520 810 HA A/D Converter active
supply current AVRH
(between AVRH and A/D Converter not
AVRL) Irn ) ) 1.0 WA operated
AN2 to 4,
?ot(;ZS’ 1140 - - 16.0 pF Normal outputs
Analog input capacity Cuin 15
2‘1\116 to - - 17.8 pF High current outputs
. - - 2050 Q 4.5V < AV 5.5V
Analog impedance Ruin ANnN
- - 3600 Q 2.7V £ AVcc < 4.5V
AN2 to 4,
6to 8, 10
Analog port input t0o12 14 | ~03 - +03 HA
current (during laN 105 T AVss, AVRL < Vap <
: AVcc, AVRH
conversion) ANLG©
(o}
31 -3.0 - +3.0 HA
Analog input voltage Van ANnN AVRL - AVRH \Y
AVcc
- AVRH - AVcc \%
Reference voltage -0.1
range
- AVRL AVss - AVsst v
0.1
Variation between ) ANN ) ) 4.0 LSB
channels

*: Time for each channel.
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Voltage
A
Vcc
Detected Voltage dv
dt
VpLx max /
AN
Vpx Min
Time
Voltage
* Intemal Reset
’/ Vce
Release Voltage ﬁdV
Y R e

| VHYS :

~ i /

i ! |

H __. Time

td td |

Normal Operation ¥ Low Voltage Reset Assertion X' Power Reset Extension Time
RCR:LVDE
---Low voltage detection Low voltage detection Stabilization time Low voltage detection
function enable function disable T vDsTAB function enable---
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Change Results

16. Ordering Information

Revised Marketing Part Numbers as follows:

Before)

MCU with CAN controller
MB96F693RBPMC-GSE1
MB96F693RBPMC-GSE2
MB96F695RBPMC-GSE1
MB96F695RBPMC-GSE2
MB96F696RBPMC-GSE1
MB96F696RBPMC-GSE2

MCU without CAN controller
MB96F693ABPMC-GSE1
MB96F693ABPMC-GSE2
MB96F695ABPMC-GSE1
MB96F695ABPMC-GSE2

After)

MCU with CAN controller
CY96F693RBPMC-GS-UJE1
CY96F696RBPMC-GS-UJE1
CY96F696RBPMC-GS-UJE2

MCU without CAN controller
CY96F693ABPMC-GS-UJE1
CY96F693ABPMC-GS-UJE2
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

CY96690 Series

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch

PSoC® Solutions
PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Projects | Video | Blogs | Training | Components

Technical Support
cypress.com/support

USB Controllers
Wireless Connectivity

cypress.com/usb
cypress.com/wireless

Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
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including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other
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the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software
provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in
binary code form externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s
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breach, such as unauthorized access to or use of a Cypress product. In addition, the products described in these materials may contain design defects or errors known as errata which may cause
the product to deviate from published specifications. To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does
not assume any liability arising out of the application or use of any product or circuit described in this document. Any information provided in this document, including any sample design
information or programming code, is provided only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of
any application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems designed or intended for
the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants),
pollution control or hazardous substances management, or other uses where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A
critical component is any component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness.
Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products.
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