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CY96800 Series
ASSP DC/BLDC Motor controller

for 12V-Battery Datasheet

CY96800 series is DC and BLDC* Motor controller corresponding to 12V-Battery. This series incorporates an built-in voltage regulator
operable at 12Vcar battery voltages and including 12V and 5V power supplies, a three-phase motor pre-driver, a charge pump, and
16-bit CPU based on Cypress’s advanced F2MC-16FX architecture (16-bit with instruction pipeline for RISC-like performance)

The CPU uses the same instruction set as the established F2MC-16LX family thus allowing for easy migration of F2MC-16LX

software to the new F2MC-16FX products.
*:Brushless DC electric motor.

Features

Technology
® LDMOS + 0.18um CMOS

CPU
® F2MC-16FX CPU

B Optimized instruction set for controller applications
(bit, byte, word and long-word data types, 23 different
addressing modes, barrel shift, a variety of pointers)

8-byte instruction queue

Signed multiply (16-bit x 16-bit) and divide (32-bit/16-bit)
instructions available

System Clock
B On-chip PLL clock multiplier (x1 to x10, x1 when PLL stop)

B 4MHz to 8MHz crystal oscillator
(maximum frequency when using ceramic resonator
depends on Q-factor)

m Up to 8MHz external clock for devices with fast clock input
feature

B 100kHz/2MHz internal RC clock for quick and safe startup,
clock stop detection function, watchdog

B Clock source selectable from main clock and internal RC
clock, independently for CPU and 2 clock domains of
peripherals

m 10 operating modes (different Run, Sleep, Timer, Stop
modes)

® Internal CPU clock and internal peripheral clock operate up
to 20MHz.

Built-in voltage regulator
Built-in voltage regulator supports inner circuits operating at low
voltages, offering low power consumption

Cypress Semiconductor Corporation .
Document Number: 002-07479 Rev. *B
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Output Voltage of Power Supply for External Parts

B Voltage regulator for the external can supply the output
voltage of 5V (max 25mA) to external parts

B Power supply input voltage (BVcc) can be supplied to
external parts via built-in switch (max 30mA)

Low Voltage Detection Function
Reset is generated when supply voltage falls below
programmable reference voltage

Code Security
Protects Flash Memory content from unintended read-out

DMA
Automatic transfer function independent of CPU, can be
assigned freely to resources

Interrupts

B Fast Interrupt processing

B 8 programmable priority levels
B Non-Maskable Interrupt (NMI)

CAN
B Supports CAN protocol version 2.0 part A and B
B 1SO16845 certified

B Bit rates up to 1Mbps

B 32 message objects

B Each message object has its own identifier mask
[ ]

Programmable FIFO mode (concatenation of message
objects)

Maskable interrupt

Disabled Automatic Retransmission mode for Time
Triggered CAN applications

San Jose, CA 95134-1709 « 408-943-2600
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B Programmable loop-back mode for self-test operation

USART
B Full duplex USARTSs (SCI/LIN)

® Wide range of baud rate settings using a dedicated reload
timer

W Special synchronous options for adapting to different
synchronous serial protocols

m LIN functionality working either as master or slave LIN
device

B Extended support for LIN-Protocol to reduce interrupt load

A/D Converter
B SAR-type
W 10-bit resolution

B Signals an interrupt on conversion end, single conversion
mode, repeat conversion mode, activation by software,
external trigger, reload timers, and multifunctional timers

B Range Comparator Function

Source Clock Timers
Two independent clock timers (23-bit RC clock timer, 23-bit
Main clock timer)

Hardware Watchdog Timer
B Hardware watchdog timer is activated after reset

B Window function of Watchdog Timer is used to select the
lower window limit of the watchdog interval

Reload Timers
B 16-bit wide

W Prescaler with 1/21, 1/22, 1/28, 1/2*, 1/25, 1/28 of peripheral
clock frequency

B Event count function

Free-Running Timers
m 16-bit wide

B Signals an interrupt on overflow, supports timer clear upon
match with Output Compare(0, 4)

W Prescaler with 1, 1/21, 1/22, 1/23, 1/24, 1/25, 1/25, 1/27, 1/28
of peripheral clock frequency

Input Capture Units
W 16-bit wide
W Signals an interrupt on external event

B Rising edge, Falling edge or Both (rising & falling) edges
sensitive
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Output Compare Units
B 16-bit wide

B Signals an interrupt when a match with Free-Running Timer
occurs

B A pair of compare registers can be used to generate an
output signal

External Interrupts
B Edge or Level sensitive
B 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

B Disable after resetting and enabled by Boot-ROM
depending on ROM configuration block

B Once enabled, cannot be disabled other than by reset
B High or Low level sensitive
B Pin shared with external interrupt 0

/0O Ports
All 5V /O ports to enable push-pull outputs

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

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

Bit-wise programmable pull-up resistor (5V 1/O port)

Bit-wise programmable pull-down resistor (12V input port)

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

Page 2 of 98
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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

Multifunctional Timer

B Supplies PWM driving signals to three-phase motor pre-
driver

B Controls three-phase motor by the following configuration:
5 channel 16-bit free-running timer

6 channel 16-bit output compare

4 channel 16-bit input capture

3 channel 16-bit PPG

6 channel waveform generator

ooooao

Three-Phase Motor Pre-Driver
m Drives power NMOS-FETs to drive motors
W Supports H-Bridge

Charge Pump
W Built in charge pump driver for booster power supply

Document Number: 002-07479 Rev. *B
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B Supplies high voltages to drive the High-side Power NMOS
FET.

Motor Monitor
B Motor voltages detection function

B Can divide the voltage of the power step (High/Low side
switch, bridge circuit) by 6, and put it into the A/D converter

Over-Temperature Detector

B Executes a reset when the junction temperature (Tj) of the
device reaches a set temperature.

Temperature Sensor
B Can measure the junction temperature of the device (Tj).

B By using Range comparator function of A/D C, can
generate an interrupt when the junction temperature (Tj)
exceeds the set temperature for user to detect.

VB Monitor (VBMON)
B Battery voltage monitor functional

B Can be connected to the battery (voltage: VB) via an
external series resistance.

B Can divide the input voltage by 6 with a built-in resistor, and
put it into the A/D converter.

LIN Transceiver
B Built-in LIN Transceiver(only CY96F8E5K)
B Supports LIN physical layer2.1.

Page 3 of 98
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1. Product Lineup
Features CY96F8D0 CY96F8EO Remarks
Product Type Flash Memory Product Flash Memory Product -
Sub clock No No -
Dual Operation Flash Memory RAM - - -
128.5KB + 8KB 8KB CY96F8D5K3 CY96F8E5K3 -
128.5KB + 32KB 8KB CY96F8D5KU CY96F8E5KU -
TEQFP-48 TEQFP-48
Package -
LEC048 LEC048
DMA 2ch. 2ch. -
3ch. LIN-USART 2/7/8
USART 2ch. (LIN-USART 2 only for LIN LIN-USART 2 built in only
transceiver) CY96F8EO
with automatic LIN-Header
o ) No Yes(1ch.) LIN-USART 2
transmission/reception
with 16 byte RX- and TX-FIFO No No -
LIN transceiver No Yes -
10-bit A/D Converter OB 7ch. (shared by internal 6ch.) 7ch. (shared by internal 6ch.) ANOto6
| with Range Comparator Yes Yes -
4ch. 4ch.
10-bit A/D Converter 1B (dedicated for Multifunctional (dedicated for Multifunctional AN8to 11
timer) timer)
| with Range Comparator Yes Yes -
4ch. 4ch.
16-bit Reload Timer (RLT) (2 channels for Multifunctional | (2 channels for Multifunctional RLTOto3
timer) timer)
FRTOto 3
16-bit Free-Running Timer (FRT) 4ch. 4ch. ERT 0 to 3 does not have
external clock input pin
ICU 0/1/4/5/6/9/10
éeh. 7ch. ICU 6/9/10 for LIN-USART

16-bit Input Capture Unit (ICU)

(2 channels for LIN-USART)

(3 channels for LIN-USART)

ICUG built in only
CY96F8EO

16-bit Output Compare Unit (OCU)

4ch.

5ch.

OCU 0/1/4/617

OUCA4 built in only
CY96F8EO

Document Number: 002-07479 Rev. *B
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Features CY96F8D0 CY96F8EO Remarks
Multifunctional Timer
16-bit Free-Running Timer 5ch. 5ch. FRT OMFT_4MFT, )
No external clock input pin
16-bit Input Capture Unit 4ch. 4ch. ICU OMFT-3MFT
16-bit Output Compare Unit 6ch. 6ch. OCU OMFT-5MFT
é‘:ﬁgr:{grg(rg?gab'e Pulse 3ch. 3ch. PPG OMFT/2MFT/AMFT
Waveform Generator (WFG) 6ch. 6ch. -
Three-Phase Motor Pre-Driver
High Side FET Driver 3ch. 3ch. -
Low Side FET Driver 3ch. 3ch. -
Charge Pump Yes Yes -
CAN Interface 1ch. 1ch. CAN 2
32 Message Buffers
Motor Monitor 3ch. 3ch. -
Over-Temperature Detector Yes Yes -
Temperature Sensor 1ch. 1ch. -
12¢h. INTOto 11
External Interrupts (INT) Lich (INT 11 connects to LIN inside) I(,;\ng:é:;L:gt)égt in only
Non-Maskable Interrupt (NMI) 1ch. 1ch. -
Real Time Clock (RTC) No No -
I/O Ports 16 16 -
5/12V Inputs 7 7 -
5V Input/Output 9 9 -
Clock Calibration Unit (CAL) 1ch. 1ch. -
Low voltage detection
Low Voltage Detection Function Yes Yes function can be disabled by
software
Hardware Watchdog Timer Yes Yes -
Built-in RC-oscillator Yes Yes -
On-chip Debugger Yes Yes -
Parallel Flash programing mode No No -

Note: All signals of the peripheral function in each product cannot be allocated by limiting the pins of package. It is necessary to
use the port relocate function of the general 1/0 port according to your function use.
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2. Block Diagram
CY96F8D0

X0, X1
RSTX
DEBUG I'F NMI MD
16FX Interrupt Flash Clock &
0ocD CPU Controller Memory A Mode Controller

' ] ; ; '

| 16FX Core Bus (GLKB) \

A A A A A # A
Y Y A Y Y y
DMA Peripheral Peripheral Boot Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM ROM Regulator
o~ down circuit
] VS
A Ext. Interrupt B voltage step=
RX2 | th;N E % - 11 ch. @—INTO to INT10 P 1 own circy
nterface |-+
Tx2 =— Intera £o |
o Charge Pump M
& + BV
v
—» 16-bit Reload cl
TINT, -bit Reloa —- \V/5C5
Timer - 10-bit [— AVcc » C5
TOT1, TOT3 -—  0/1/23 ADC 0B *— P 55V
4ch. 7ch.  |-&—ADTG P V12SW
- e >
/O Timer0
IN1, INT_R C'%L%*; - et
OUTO_R, OUT1_R  -— AN3
- - letl}l—| Temperature Sensor
AN2
/0 Timer1 —_ Voltage Monitor e B VBMON
FRT 1 - AN
IN4 INd_R — ICU 4/5 - % lell—! voltage Monitord |=l——
OCuU 6/7 ANO
% letl— voltage MonitorD |lf————— BVee
/O Timer2 2 Y
FRT 2 - 10bit  |=@—AVec
IcU9 S e ADC 1B
é- 4 ch. | voitage Monitor0 |egf— VMPMON
X ]
/O Timer3 a Resistor Voltage
ERT 3 - Divider -—SH_0, SH_1, SH_2
ICU 10
_._._Multifunctional Timer ___
-t =J FRT MFT 5 ch.
SIN7, SINT_R, SING_R—m=- USART B h:‘,_INDMFT, INTMFT, INTMFT_R
SOT7_R, SOT8_R--— 7/8 - ® ICUMFT 4 ch. IN2ZMFT, IN2MFT_R, IN3MFT
SCK7_R, SCKg_R*»| _ 2¢h »| OCUMFT 6 ch.
ICU: Input Capture for /O Timer
OCU: Qutput Compare for VO Timer - ppcMFT 3 ch. |— PV
FRT: Free-Running Timer for /O Timer Three- — PVoo
ICU MFT: Input Capture for Multifunctional Timer Waveform phase
OCU MFT: Qutput Compare for Multifunctional Timer Generator — Motor —=GH_0, GL_D
FRT MFT: Free-Running Timer for Multifunctional Timer | Pre-Driver {—#»GH_1, GL_1
PPG MFT: Programmable Pulse Generator for Multifunctional 6 ch. - - GH 2 G 2
Timer _£, M_
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X0,
RSTX
DEBUG IIF NIII MD
och 16FX Interrupt Flash Clock &
CPU Controller Memory A Mode Controller
¢ A A A
y y )
| 16FX Core Bus (CLKB) |
A A A A A e A
i Y i Y Y y
DMA Watchdo Peripheral Peripheral Boot Voltage
Controller g Bus Bridge Bus Bridge RAM ROM Regulator
o o down circuit
3 Ext_Interrupt {@— INTO~INT10 Voltage step=
= E - down circuit
RX —m=  CAN 8 12 ch. D X
T ~-—] Interface ===y @ d | |
1ch. E-'-—r H
@ Charge Pum
g g p & BVeo
L Vss
] — C1
TINT — 16-01 Reload ¢— V5C5
TIMET | g 10bit  [@—AVec [ _pC5
TOT1,TOT3 <& 012 ADC 08 +—» V55w
- 7ch.  |-4—ADTG P V12SW
1/O Timer0 _
INO, INO_R, p| RTO 7 Lvotage Honvort] PVee
IN1, IN1T_R Icu oM - |t
-t ocu on AN3
OUTO_R, OUT1_R |-f—| Temperature Sensor
/O Timer1 _ &% [Voltage Monitoro|<—|—— VBMON
FRT 1 5 AN1
IN4,IN4_R ——m ICU 4/5/6 - -af—{VVoltage Monitor0)| ——
ANOD
Ocu 4760 g - |VVoltage Monitor(|-——— BVcc
I1OTimer2 1
FRT 2 . % 10-bit  |-l—AVec
-
IcUs 5 |- ﬁ:tnchm
WOTimer3 "::: en- - |\oltage Monitor(|-— VMPMON
con  [<=* | " [ SH_0,SH_1,5H 2
N <] oy [LNT>
Transceiver : : "
USART2
Ve 3] 1ch. - - Multifunctional Timer
1ch.
<) »| FRTMFT5ch.
SIN7, SIN7_R, SINS_R—pm| USART @ INOMFT, INTMFT, INTMFT_R
SOT7 R ' 7/8 - < | ICUMFT4ch IN2ZMFT, IN2MFT_R, IN3MFT
SCKT_R, e 2¢ch »| OCUMFT6 ch.
ICU: Input Capture for VO Timer
OCU: Output Compare for /O Timer ®| PPG MFT 3 ch. Three. [ PVee
FRT: Free-Running Timer for /O Timer - PV
ICU MFT: Input Capture for Multifunctional Timer Waveform Phase y
OCU MFT: Output Compare for Multifunctional Timer Generator - Motor —GH_0,GL_0
FRT MFT: Free-Running Timer for Multifunctional Timer = Pre-Driver —9=GH_1,GL_1
?_PG MFT: Programmable Pulse Generator for Multifunctional 6 ch. — - — = GH 2 GL 2
imer
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3. Pin Assignment
CY96F8D0

CY96800 Series

z
(o]
[¢]

P00_7 / SCK7_R / AN6
PO1_0/IN4 / AN3
P17_0/RX2(CAN)/ INT10
P17_1/INTO/ NMI
P17_2/SIN7_R/INT1
P17_3/SIN8_R/INT2
P17_4/IN4_R/IN3MFT / INT3
P17_5/IN1_R/IN2MFT / INT5
P17_6/INO_R/ INTMFT / INT7

<
()}
Qg

(TOP VIEW)
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10) o I 8 =
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ez =
5223255
2 9 =z o kb a
Z 2@ =22 45 =
-~ = - Z
L £z nc|<§
~ fee} -~ -
832352 8E¢Q
Z 2z 00 g 2 F z
© v <+ o & - O s
(I I T B g o g
o o o o o o o 7] O
n & © &6 & & 6 © v o > =
O o oo a0 o oo >0 o >
OO ryrir
36 35 34 33 32 31 30 29 28 27 26 25
[]s7 24 []JGH.O0
[]38 23 []sH0
[]39 22 []GH_1
[]40 21 []SH_1
[ 41 20 []GH 2
[]42 TEQEP - 4 19 []sH_2
(143 QFP - 48 18 [JGL o
[]aa 17 | ] PVss
[]4s5 16 []GL_1
[]46 15 [ PVss
(a7 14 6L 2
[]4s@ 13 [ PVss
1.2 3 4 5 6 7 8 9 10 11 12
I O 0 O A I |
n L u = o A X v O Z Q
gLé¢xReEz8258 8
> 0 ry o % m
2 > >
w
o
(LECO048)
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CY96F8EO

CY96800 Series

AVcc

P00_7 / SCK7_R /AN6
P0O1_0/IN4/AN3
P17_0/RX2(CAN)/INT10
P17_1/INTO/ NMI
P17_2/SIN7_R/INT1
P17_3/SIN8_R/INT2
P17_4 /IN4_R / IN3BMFT / INT3
P17_5/IN1_R/IN2MFT / INT5
P17_6/INO_R /INTMFT / INT7

<
(4]
o 2

(TOP VIEW)
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=X F = < °O x
O o = %‘ S - U
2 0 < S 9 R}
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N 3
23z35E8Q
Z X0 0 g 2 F %
© b <+ ®» Jd - o S
| | | | | | | [SE
o o o o o o o [72] o
n & © 6 © © 6 © w o > =
O o oo oo oo >0 o >
A rrir
36 35 34 33 32 31 30 29 28 27 26 25
[]37 24 []GH_0
[]s38 23 []sHo0
[]39 22 []GH_1
[]40 21 []SH_1
[ 41 20 []GH 2
[]42 19 []SH_2
a3 TEQFP - 48 18 [JeLo
[ 44 17 [ Pvss
[]4s5 16 []GL_1
[]46 15 [ PVss
[ a7 14 []GL 2
[]4:@ 13 [ PVss
1.2 3 4 5 6 7 8 9 10 1 12
LT OO OO O T T T
WL 8 - 2 QX =T 9z z 3
O < ¢ X X s E L 5 0 3
5 g g3~ =a
2 > >
w
o
(LEC048)
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4. Pin Description

CY96800 Series

Pin Name Feature Description
ADTG ADC A/D converter trigger input pin
ANnN ADC A/D converter channel n input pin
AVcc Supply Analog circuits power supply pin
BVcc Supply Power supply pin
C1 Voltage regulator Core logic power supply stabilization capacitor pin
C5 Voltage regulator Internal 5V regulated power supply stabilization capacitor pin
CP gl:];[:ﬁ/e Pump for booster power Output pin of Charge Pump for booster power supply
DEBUG I/F OCD On-Chip Debugger input/output pin
GH_n Motor Pre-Driver High side Nch driver n output pin
GL_n Motor Pre-Driver Low side Nch driver n output pin
INNn ICU Input Capture Unit n input pin
INn_R ICU Relocated Input Capture Unit n input pin
INNMFT ICU Input pin for Input Capture Unit n for Multifunctional Timer
INNMFT_R ICU I\R/Iill?i(fi?rgi?iolzglufrﬂne];or Input Capture Unit n for
INTn External Interrupt External Interrupt n input pin
LIN LIN LIN Transceiver input/output pin "
LVss Supply Power supply pin for LIN Transceiver
MD Core Input pin for specifying the operating mode
NMI External Interrupt Non-Maskable Interrupt input pin
VMPMON Voltage Monitor Motor power supply monitor input pin
OouUTn_R ocu Relocated Output Compare Unit n waveform output pin
Pnn_m GPIO General-purpose 1/0O pin
PVce Supply Power supply pin for three-phase motor pre-driver
PVss Supply Power supply pin for three-phase motor pre-driver
RSTX Core Reset input pin
RXn " CAN CAN interface n RX input pin
SCKn USART USART n serial clock input/output pin
SCKn_R USART Relocated USART n serial clock input/output pin
SH_n Resistor voltage divider Motor Monitor n input pin
SINn USART USART n serial data input pin
SINn_R " USART Relocated USART n serial data input pin
SOTn USART USART n serial data output pin
SOTn_R USART Relocated USART n serial data output pin
TINN Reload Timer Reload Timer n event input pin
TOTn Reload Timer Reload Timer n output pin
TXn CAN CAN interface n TX output pin
V5CS Voltage regulator Internal 5V re.zgulated power supply stabilization capacitor pin.
And output pin for supplying 5V to the external
V5SW Voltage regulator Output pin for supplying 5V to the external with ON/OFF control
V12SW Voltage regulator Qutput pin for supplying 12V to the external with ON/OFF control

Document Number: 002-07479 Rev. *B
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Pin Name Feature Description
VBMON VB Monitor Battery voltage monitor input pin
Vss Supply Power supply pin
X0 Clock Oscillator input pin
X1 Clock Oscillator output pin

*1: SINn_R pin functions only with CMOS hysteresis input (5V) in I/O circuit type: HB. Setting for normal input (12V) is prohibited.

*2: Only CY96F8EQ

5. Pin Circuit Type

CY96F8DO0
Pin No. 1/0O Circuit Type*1l Pin Name
1 z V5C5
2 O DEBUG I/F
3 Supply VSS
4 A X1
5 A X0
6 C MD
7 C RSTX
8 HS V12SwW
9 Supply VSS
10 — NC
11 HM VBMON
12 Supply BVCC
13 Supply PVSS
14 HG GL 2
15 Supply PVSS
16 HG GL_1
17 Supply PVSS
18 HG GL_O
19 HF SH_2
20 HH GH_2
21 HF SH_1
22 HH GH_1
23 HF SH_0
24 HH GH_O
25 HM VMPMON
26 Supply PvCC
27 HP CP

Document Number: 002-07479 Rev. *B
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Pin No. I/O Circuit Type*l Pin Name
28 Supply VSS
29 H PO0_0/ TX2(CAN)/ SOT7_R**/ INT4
30 K P00_1/INT6/AN5/TOT1/OUT1_R*?
31 K PO0_2/ SOT8_R*?/INO / INIMFT_R / ANO
32 | P00_3/SCK8_R*?/IN1/IN2MFT_R/AN1
33 | P0O0_4/SIN7 / INT8/ AN2 / TOT3
34 K P00_5/AN4/TIN1/OUTO_R™
35 H PO0_6/ INOMFT / INT9 / ADTG
36 z C5
37 Supply AVcc
38 I P0O0_7 / SCK7_R™/ AN6
39 K P0O1_0/IN4/AN3
40 HB P17_0/RX2(CAN)/INT10
41 HB P17_1/INTO / NMI
42 HB P17 _2/SIN7_R/INT1
43 HB P17_3/SIN8_R™?/INT2
44 HB P17_4/IN4_R/IN3MFT /INT3
45 HB P17 _5/IN1_R/IN2MFT / INT5
46 HB P17_6/INO_R/INIMFT /INT7
47 z V5SW
48 F C1

*1: See "I/O Circuit Type" for details on the 1/O circuit types.

*2: Only Relocation Pin. Original Peripheral Resource pin does not exist.

Document Number: 002-07479 Rev. *B

Page 13 of 98




A

?_i CYPRES S CY96800 Series
CY96F8EO
Pin No. I/O Circuit Type*1l Pin Name
1 z V5C5
2 O DEBUG I/F
3 Supply Vss
4 A X1
5 A X0
6 C MD
7 C RSTX
8 HS V12SW
9 Supply LVss
10 HL LIN
11 HM VBMON
12 Supply BVcc
13 Supply PVss
14 HG GL_2
15 Supply PVss
16 HG GL 1
17 Supply PVss
18 HG GL_O
19 HF SH_2
20 HH GH_2
21 HF SH_1
22 HH GH_1
23 HF SH 0
24 HH GH_O
25 HM VMPMON
26 Supply PVec
27 HP CP
28 Supply Vss
29 H P00_0/ TX2(CAN)/ SOT7_R2/INT4
30 K P00_1/INT6/AN5/TOT1/OUT1_R™
31 K P00_2/ SOT8_R™/INO/INIMFT_R / ANO
32 | P00_3/SCK8 R™/IN1/IN2MFT_R/AN1
33 | PO0_4/SIN7 /INT8/ AN2/ TOT3
34 K P00_5/AN4/TIN1/OUTO_R™
35 H P0O0_6/INOMFT / INT9 / ADTG
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Pin No. I/O Circuit Type*l Pin Name
36 z C5
37 Supply AVce
38 I P0O0_7 / SCK7_R™/ AN6
39 K P0O1_0/IN4/AN3
40 HB P17_0/RX2(CAN)/INT10
41 HB P17_1/INTO/NMI
42 HB P17_2/SIN7_R/INT1
43 HB P17_3/SIN8_R™?/INT2
44 HB P17_4/IN4_R/IN3MFT /INT3
45 HB P17 _5/IN1_R/IN2MFT / INT5
46 HB P17_6/INO_R / INIMFT / INT7
47 z V5SW
48 F C1

*1: See "I/O CIRCUIT TYPE" for details on the I/O circuit types.
*2: Only Relocation Pin. Original Peripheral Resource pin does not exist.
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6. 1/O Circuit Type

CY96800 Series

Type

Circuit

Remarks

A

X1

X0

. R>o—
=

° fi B X out

X7

FCI or Osc disable

High-speed oscillation circuit:

B Programmable between oscillation mode
(external crystal or resonator connected
to X0/X1 pins) and Fast external Clock
Input (FCI) mode (external clock
connected to X0 pin)

W Feedback resistor = approx.
1.0MQ

B Feedback register is grounded in the
center when the oscillator is disabled or in
FCIl mode

m 5V signal

\/\/\/\ W Hysteresis
— : -
| ! inputs

B CMOS hysteresis input pin
m 5V signal

V5C5

Pch

Nch

B Power supply input protection circuit
m 1.8V signal
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Type Circuit Remarks
H B CMOS level output
(loL = 4mA, lon = -4mA)
V5C5 B Automotive input with input shutdown
Pull-up control function
5C5 .
Pch B Programmable pull-up resistor

Pch ——— Pout
Nch }7 Nout

R Automotive input

Standby control E) :

for input shutdown

m 5V signal

V5C5
Pull-up control

V5C5
Pch

Pch ——— Pout

Nch  |——— Nout

R Hysteresis input
Do [>6

Analog input

Standby control
for input shutdown

B CMOS level output
(loL = 4mA, lon = -4mA)

B CMOS hysteresis input with input
shutdown function

B Programmable pull-up resistor
B Analog input
m 5V signal
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Type Circuit Remarks
K B CMOS level output
(loL = 4mA, lon = -4mA)
V5C5 B Automotive input with input shutdown
Pull-up control function
5C5 - B Programmable pull-up resistor
C
B Analog input
Pch }7
Pout m 5V signal
Nch  [——— Nout
R Automotive input
D [>0-
Standby control
for input shutdown
Analog input
o B Open-drain input/ output
B Output 25mA, BVcc=6V
W TTL input
Nch Nout m 5V signal
R
Standby control 3)<I>C%
for input shutdown TTL input
z B Power supply input protection circuit
m 5V signal
Nch
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Type Circuit Remarks
HB B Programmable pull-down resistor
Nech B Normal input (12V) with input shutdown
Pull-down control function
B CMOS hysteresis input (5V) with input
shutdown function
- .
R Normal input (12V) SV/12V signal
Standby control
for input shutdown Hysteresis input (5V)
a2v) e
Standby control
for input shutdown
(5v)
HF B Motor Monitor input with Sink resistance
PVcc m 12V signal
protection
circuit
[] l
protection Resistive
circuit Divider
RSG T
PVss
HG B Low Side Nch driver output with Gate
BVce discharge resjstance for Three-Phase
Motor Pre-Driver
% 1 m 12V signal
protection
circuit
D Low Side
Nch driver
protection
circuit
Ree
PVss
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CY96800 Series

Type Circuit
HH ® High Side Nch driver output with Gate
PVcc discharge resistance for Three-Phase
Motor Pre-Driver
} m 12V signal
protection
circuit
High Side
Nch driver
protection
circuit
Ree
PVss SH_n
HL m LIN Transceiver input/ output
E/E B 12V signal
D ° LIN
Transceiver
protection
circuit
LVss
HM _ B \oltage monitor 0 input
m 12V signal
protection
circuit
protection Voltage
circuit Monitor O
I
/
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Type Circuit Remarks
HP B Charge Pump output
m 12V signal
BVcc
D—< Charge Pump
PVss
HS

BVcc

P

pro_tect_l':)n E’ Power output
circul control signal

I

protection
circuit

Ve

® 12V Power Supply output

m 12V signal
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7. Memory Map

CY96F8D0/CY96F8EO
FF:FFFFy
USER ROM*1
DE:0000H
DD:FFFFy
Reserved
10:00004
OF:C000H Boot-ROM
Peripheral
OE:9000H
Reserved
01:00004
ROM/RAM
00:80004 MIRROR
Internal RAM
RAMSTARTO*2 bank0
Reserved
00:0C00H
Peripheral
00:0380H
00:01804 GPR*3
00:01004 DMA
00:00F0H Reserved
00:00004 Peripheral
*1: For details about USER ROM area, see "User ROM Memory Map for Flash Devices" .
*2: For RAMSTART addresses, see "RAMSTART Addresses" .
*3: Unused GPR banks can be used as RAM area.
GPR: General-Purpose Register
The DMA area is only available if the device contains the corresponding resource.
The available RAM and ROM areas depend on the device.
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8. RAMSTART Addresses

. Bank O
Device . RAMSTARTO
RAM size
CY96F8D5K
8KB 00:62004
CY96F8E5SK
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9. User ROM Memory Map for Flash Devices

Bank A of Flash A

Bank B of Flash A

Bank A of Flash A

MB9ISFSD5K3 MBIEF8D5KU
MBI6FBESK3 MBIEFBESKU
CPU mode Flash size Flash size
address 128.5KB+8KB 128.5KB+32KB
FF-FFFFy
SA39 - B4KB SA39 - 64KB
FF-0000,4
FE:FFFFy
SA38 - B4KB SA38 - 64KB
FE:0000,
FD:FFFF,
Reserved Reserved
DF:A000,
DF:9FFFy
Reserved
DF:8800,
SA4 - BKB
DF:87FF,
SA4 - 2KB
DF:8000,
DF:7FFFy
Reserved
DF 6800,
SA3 - 8KB
DF:67FF,
SA3 - 2KB
DF:6000,
DF:5FFF,,
Reserved
DF:4800,,
SAZ - BKB
DF:47FF,
SA2 - 2KB
DF:40004
DF:3FFFy
Reserved
DF 2600,
SA1 - 8KB
DF:27FF,
SA1 - 2KB
DF:20004
DF:1FFFy
SAS-512B * SAS-512B *
DF:0000,
DE:FFFFy
Reserved Reserved
DE:D000,

*: Physical address area of SAS-512B is from DF:00004 to DF:01FFy.
Others (from DF:02004 to DF:1FFFy) is mirror area of SAS-512B.
Sector SAS contains the ROM configuration block RCBA at CPU address DF:00004 -DF:01FFy.
SAS can not be used for EZPROM emulation.
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10.Serial Programming Communication Interface

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

CY96F8D5K/ CY96F8E5SK
Pin Number USART Number Normal Function
42 SIN7_R
29 USART7 SOT7_R
38 SCK7_R
43 SIN8_R
31 USARTS8 SOT8_R
32 SCK8_R
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11.Interrupt Vector Table
I\\l/uenitl?ér Offse};r;)l\éector Vector Name Cleared by DMA Indg):oigrL‘CmR to Description
0 3FCx CALLVO No - CALLYV instruction
1 3F84 CALLV1 No - CALLYV instruction
2 3F4, CALLV2 No - CALLYV instruction
3 3F04 CALLV3 No - CALLYV instruction
4 3ECy CALLV4 No - CALLYV instruction
5 3E8y CALLV5 No - CALLYV instruction
6 3E4y CALLV6 No - CALLYV instruction
7 3EO4 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 3CO04 - - 15 Reserved
16 3BCy LVDI No 16 Low Voltage Detector
17 3B8y EXTINTO Yes 17 External Interrupt O
18 3B4y, EXTINT1 Yes 18 External Interrupt 1
19 3BO0y 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 EXTINT?7 Yes 24 External Interrupt 7
25 3984 EXTINT8 Yes 25 External Interrupt 8
26 394y, EXTINT9 Yes 26 External Interrupt 9
27 390y EXTINT10 Yes 27 External Interrupt 10
28 38Cy EXTINT11 Yes 28 External Interrupt 11 *
29 3884 - 29 Reserved
30 3844 - 30 Reserved
31 3804 - 31 Reserved
32 37Cy - 32 Reserved
33 3784 - 33 Reserved
34 3744 - 34 Reserved
35 3704 CAN2 No 35 CAN Controller 2
36 36Cx - - 36 Reserved
37 3684 - - 37 Reserved
38 364y - 38 Reserved
39 3604 - 39 Reserved
40 35Cy - 40 Reserved
41 3584 - 41 Reserved
42 354, - 42 Reserved
43 3504 - 43 Reserved
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l\\J{Jer(rzmtt?(;r Offse{_;r;)l\éector Vector Name Cleared by DMA Indg):oigrlme to Description
44 34Cy - 44 Reserved
45 348y - 45 Reserved
46 344y - 46 Reserved
47 340y - 47 Reserved
48 33Cx - 48 Reserved
49 3384 - 49 Reserved
50 334, - 50 Reserved
51 3304 - 51 Reserved
52 32Cy - 52 Reserved
53 3284 - 53 Reserved
54 324y - 54 Reserved
55 3204 - 55 Reserved
56 31Cy - 56 Reserved
57 318y - 57 Reserved
58 314y RLTO Yes 58 Reload Timer 0
59 3104 RLT1 Yes 59 Reload Timer 1
60 30Cy RLT2 Yes 60 Reload Timer 2
61 308y RLT3 Yes 61 Reload Timer 3
62 3044 - 62 Reserved
63 3004 - 63 Reserved
64 2FCy - 64 Reserved
65 2F8y ICUO Yes 65 Input Capture Unit O
66 2F4y ICU1 Yes 66 Input Capture Unit 1
67 2F0y - 67 Reserved
68 2ECy - 68 Reserved
69 2E8y ICU4 Yes 69 Input Capture Unit 4
70 2E4y, ICU5 Yes 70 Input Capture Unit 5
71 2EOy ICU6 Yes 71 Input Capture Unit 6 *
72 2DCy - 72 Reserved
73 2D8y - 73 Reserved
74 2D4y, ICU9 Yes 74 Input Capture Unit 9
75 2D0y ICU10 Yes 75 Input Capture Unit 10
76 2CCy - 76 Reserved
77 2C8y OCuU0 Yes 77 Output Compare Unit O
78 2C4y OCuU1 Yes 78 Output Compare Unit 1
79 2C0y - 79 Reserved
80 2BCy - 80 Reserved
81 2B8y OCuU4 Yes 81 Output Compare Unit 4 *
82 2B4y - 82 Reserved
83 2B0y OCU6 Yes 83 Output Compare Unit 6
84 2ACy OoCcu7 Yes 84 Output Compare Unit 7
85 2A8y - 85 Reserved
86 2A4y, - 86 Reserved
87 2A04 - 87 Reserved
88 29Cy - 88 Reserved
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l\\J{Jer(r:mtt?(;r Offse{_;r;)l\éector Vector Name Cleared by DMA Indg):oigrlme to Description
89 2984 FRTO Yes 89 Free-Running Timer O
90 294, FRT1 Yes 90 Free-Running Timer 1
91 2904 FRT2 Yes 91 Free-Running Timer 2
92 28Cy FRT3 Yes 92 Free-Running Timer 3
93 288y - - 93 Reserved
94 284y CALO No 94 Clock Calibration Unit
95 2804 - - 95 Reserved
96 27Cy - - 96 Reserved
97 2784 - - 97 Reserved
98 274y - - 98 Reserved
99 2704 - - 99 Reserved
100 26Cy - - 100 Reserved
101 268y - - 101 Reserved
102 264y - - 102 Reserved
103 260y - - 103 Reserved
104 25Cy - - 104 Reserved
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 - - 109 Reserved
110 244y - - 110 Reserved
111 240y - - 111 Reserved
112 23Cy - - 112 Reserved
113 238y - - 113 Reserved
114 234y - - 114 Reserved
115 230y LINR7 Yes 115 LIN USART 7 RX
116 22Cy LINT7 Yes 116 LIN USART 7 TX
117 228y LINR8 Yes 117 LIN USART 8 RX
118 224y, LINT8 Yes 118 LIN USART 8 TX
119 220y - - 119 Reserved
120 21Cy - - 120 Reserved
121 218y - - 121 Reserved
122 214y - - 122 Reserved
123 2104 - - 123 Reserved
124 20Cy - - 124 Reserved
125 208y - - 125 Reserved
126 204y - - 126 Reserved
127 200y - - 127 Reserved
128 1FCy - - 128 Reserved
129 1F8y - - 129 Reserved
130 1F4y - - 130 Reserved
131 1FO0y - - 131 Reserved
132 1ECy - - 132 Reserved
133 1E8y FLASHA Yes 133 Flash memory A interrupt
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l\\J{Jer(rzmtt?(;r Offse{_;r;)l\éector Vector Name Cleared by DMA Indg):oigrlme to Description
134 1E4, - - 134 Reserved
135 1EO4 - - 135 Reserved
136 1DCy - - 136 Reserved
137 1D8y - - 137 Reserved
138 1D4y, - - 138 Reserved
139 1D04 - - 139 Reserved
140 1CCy - - 140 Reserved
141 1C8y - - 141 Reserved
142 1C4y, - - 142 Reserved
143 1CO04 - - 143 Reserved
144 1BCy - - 144 Reserved
145 1B84 - - 145 Reserved
146 1B4y - - 146 Reserved
147 1BO4 - - 147 Reserved
148 1ACy PPGOMFT Yes 148 Programmable Pulse Generator MFTO
149 1A84 - - 149 Reserved
150 1A4y, PPG2MFT Yes 150 Programmable Pulse Generator MFT2
151 1A04 - - 151 Reserved
152 19Cy PPGAMFT Yes 152 Programmable Pulse Generator MFT4
153 198y - - 153 Reserved
154 194y ICUOMFT Yes 154 Input Capture Unit MFTO
155 1904 ICULIMFT Yes 155 Input Capture Unit MFT1
156 18Cy ICU2MFT Yes 156 Input Capture Unit MFT2
157 1884 ICU3SMFT Yes 157 Input Capture Unit MFT3
158 184, - - 158 Reserved
159 1804 - - 159 Reserved
160 17Cy - - 160 Reserved
161 1784 - - 161 Reserved
162 174y OCUOMFT Yes 162 Output Compare Unit MFTO
163 1704 OCUIMFT Yes 163 Output Compare Unit MFT1
164 16Cy OCU2MFT Yes 164 Output Compare Unit MFT2
165 1684 OCU3MFT Yes 165 Output Compare Unit MFT3
166 1644 OCU4MFT Yes 166 Output Compare Unit MFT4
167 1604 OCUSMFT Yes 167 Output Compare Unit MFT5
168 15Cy - - 168 Reserved
169 1584 - - 169 Reserved
170 154, FRTZDOMFT Yes 170 Free-Running Timer MFTO-
0 detection
171 1504 FRTZDIMFT Yes 171 Free-Running Timer MFT1-
0 detection
172 14C, FRTZD2MFT Yes 172 Free-Running Timer MFT2-
0 detection
173 148, FRTZD3MFT Yes 173 Free'Ru_nning Timer MFT3-
0 detection
174 144y, FRTZDAMFT Yes 174 Free-Running Timer MFT4-
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Vector Offset in Vector Vector Name Cleared by DMA Index in ICR to Description
Number Table Program
0 detection
175 1404 - - 175 Reserved
176 13Cy FRTCCOMFT Yes 176 Zf:r'R“”“'“g Timer MFTO- compare
177 138, FRTCCIMFT Yes 177 Elr:;r'R“””'”g Timer MFT1- compare
178 134y, FRTCC2MFT Yes 178 Zf:r'R“”“'“g Timer MFT2- compare
179 1304 FRTCC3MFT Yes 179 Elfaer'R”””'”g Timer MFT3- compare
180 12Cy FRTCCAMFT Yes 180 Elree;r'R“”“'“g Timer MFT4- compare
181 1284 - - 181 Reserved
182 124,, WGDTUO Yes 182 Wave Generator Dead Timer
Underflow 0
183 120, WGDTU1 Yes 183 Wave Generator Dead Timer
Underflow 1
184 11C, WGDTU?2 Yes 184 Wave Generator Dead Timer
Underflow 2
185 118y - - 185 Reserved
186 114y WGDTRO Yes 186 Wave Generator Dead Timer Reload 0
187 1104 WGDTR1 Yes 187 Wave Generator Dead Timer Reload 1
188 10Cy WGDTR2 Yes 188 Wave Generator Dead Timer Reload 2
189 1084 - - 189 Reserved
190 104y DTTI Yes 190 DTTI Interrupt
191 1004 ADCO0B_CHO Yes 191 A/D Converter BO ch.0 conversion end
192 FCy ADCOB_CH1 Yes 192 A/D Converter BO ch.1 conversion end
193 F8y ADCOB_CH2 Yes 193 A/D Converter BO ch.2 conversion end
194 Fay ADCOB_CH3 Yes 194 A/D Converter BO ch.3 conversion end
195 FOy ADCOB_CH4 Yes 195 A/D Converter BO ch.4 conversion end
196 ECy ADCOB_CH5 Yes 196 A/D Converter BO ch.5 conversion end
197 E8y ADCOB_CH®6 Yes 197 A/D Converter BO ch.6 conversion end
198 E4y - - 198 Reserved
199 EO. ADCRCOB_CHO No 199 Q/Sh((:)onverter 0B Range Comparator
200 DC, ADCRCOB_CH1 No 200 élg;(ionverter 0B Range Comparator
201 D8, ADCRCOB_CH2 No 201 Q/Sh(;onverter 0B Range Comparator
202 Ddy, ADCRCOB_CH3 No 202 é/gq%onverter 0B Range Comparator
203 DO, ADCRCOB_CH4 No 203 é/g]ionverter 0B Range Comparator
204 cc, ADCRCOB_CHS No 204 é/gq(éonverter 0B Range Comparator
205 cs, ADCRCOB_CH6 No 205 élg](éonverter 0B Range Comparator
206 Cay - - 206 Reserved
207 COy ADC1B_CHS8 Yes 207 A/D Converter 1B ch.8 conversion end
208 BChx ADC1B_CH9 Yes 208 A/D Converter 1B ch.9 conversion end
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Vector Offset in Vector Vector Name Cleared by DMA Index in ICR to Description
Number Table Program
209 BS., ADC1B_CH10 Yes 209 2:]3 Converter 1B ch.10 conversion
210 B4, ADC1B_CH11 Yes 210 ,:rl]g Converter 1B ch.11 conversion
211 B0, ADCRC1B_CHS No 211 ﬁlgq(éonverter 1B Range Comparator
212 ACw ADCRC1B_CH9 No 212 /fl(l))h(;onverter 1B Range Comparator
213 A8, ADCRC1B_CH10 No 213 A/D Converter 1B Range Comparator
1ch.10
214 Ady ADCRC1B_CH11 No 214 ;\lg\(icl)nverter 1B Range Comparator
215 AOy CPON No 215 Charge Pump Stabilization Wait Timer
216 9C, PMD No 216 Wavefprm Output Signal Pattern
Detection

*: Only CY96F8EO
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12. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the
conditions in which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that
must be observed to minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

1. Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

B Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess
of certain established limits, called absolute maximum ratings. Do not exceed these ratings.

B Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical
characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. 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 sales representative beforehand.

B Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and
input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the
device, and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current
conditions at the design stage.

(2) Protection of Output Pins

Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current
flows. Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins

Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be
connected through an appropriate resistance to a power supply pin or ground pin.

B Latch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to
abnormally high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current
levels in excess of several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or
damage from high heat, smoke or flame. To prevent this from happening, do the following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to
abnormal noise, surge levels, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.

B Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

B Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from
such failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection,
and prevention of over-current levels and other abnormal operating conditions.
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B Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may
directly affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are
demanded (such as aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical
devices for life support, etc.) are requested to consult with sales representatives before such use. The company will not be
responsible for damages arising from such use without prior approval.

2. Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering,
you should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact
your sales representative.

B Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the
board, or mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the
flow soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to
be subjected to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform
to Cypress recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads
be verified before mounting.

m Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily
deformed or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to
open connections caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a
ranking of mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking
of recommended conditions.

B |ead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction
strength may be reduced under some conditions of use.

B Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause
absorption of moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces
to peel, reducing moisture resistance and causing packages to crack. To prevent, do the following:

(1) Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

(2) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between
5°C and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

(3) When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a
silica gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

(4) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
B Baking

Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h
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W Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following
precautions:

(1) Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation
may be needed to remove electricity.

(2) Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

(3) Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level
of 1 MQ).
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

(4) Ground all fixtures and instruments, or protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

3. Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
(1) Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

(2) Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Oll

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device.
If you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

(4) Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

(5) Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If
devices begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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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 (BVcc/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)

5V power supply output (V5C5)

Built-in 5V regulator stabilization capacitor pin (C5)

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

O  Avoltage higher than BVcc or lower than Vss is applied to an input or output pin.
O  Avoltage higher than the rated voltage is applied between BVcc pins and Vss pins.
O The AVcc power supply is applied before the BVcc voltage.
Latch-up may increase the power supply current dramatically, causing thermal damages to the device.

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

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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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:

(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 5V power to the external clock.

{>@ |_xo

X1

(2) Opposite phase external clock
When using an opposite phase external clock, X1 pin must be supplied with a clock signal which has the opposite phase to the X0
pin.

{>c X0
{>¢ X1

Notes on PLL Clock Mode Operation

If the device is operated with PLL clock mode and no external oscillator is operating or no external clock is supplied, the device
attempts to work with the free oscillating PLL. Performance of this operation, however, cannot be guaranteed.

Power Supply Pins (BVcc/Vss)

It is required that all BVcc-level as well as all Vss-level power supply pins are at the same potential. If there is more than one BVcc
or Vss level, the device may operate incorrectly or be damaged even within the guaranteed operating range.

BVcc and Vss pins must be connected to the device from the power supply with lowest possible impedance.
The smoothing capacitor at BVcc pin must use the one of a capacity value that is larger than Cca.

Besides this, as a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1uF between BVcc
and Vss pins as close as possible to BVcc and Vss pins.

Crystal Oscillator and Ceramic Resonator Circuit

Noise at X0, X1 pins might cause abnormal operation. It is required to provide bypass capacitors with shortest possible distance to
X0, X1 pins, crystal oscillator (or ceramic resonator) and ground lines, and, to the utmost effort, that the lines of oscillation circuit do
not cross the lines of other circuits.

It must be highly provided a printed circuit board art work surrounding X0, X1 pins with a ground area for stabilizing the operation.

It must be highly evaluated the quartz/MCU or resonator/MCU system at the quartz or resonator manufacturer, especially when using
low-Q resonators at higher frequencies.
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Turn on Sequence of Power Supply to A/D Converter and Analog Inputs
It is required to turn the A/D converter power supply (AVcc) and analog inputs (ANn) on after turning power supply (BVcc) on.

It is also required to turn power supply (BVcc) off after turning the A/D converter supply and analog inputs off. Input voltage for ports
shared with analog input ports also must not exceed AVcc (turning the analog power (AVcc) and power (BVcc) supplies
simultaneously on or off is acceptable).

Pin Handling When Not Using the A/D Converter
If the A/D converter is not used, the power supply pins for A/D converter should be connected such as AVcc = V5C5.

Notes on Power-on

To prevent malfunction of the built-in voltage regulator, supply voltage profile while turning the power supply on should be slower
than 20pus from 0.2V to 6.0V.

Stabilization of Power Supply Voltage

If the power supply voltage varies acutely even within the operation safety range of the BVcc power supply voltage, a malfunction
may occur. The BVcc power supply voltage must therefore be stabilized. As stabilization guidelines, the power supply voltage must
be stabilized in such a way that BVcc ripple fluctuations (peak to peak value) in the commercial frequencies (50Hz to 60Hz) fall within
10% of the standard BVcc power supply voltage and the transient fluctuation rate becomes 0.1V/us or less in instantaneous
fluctuation for power supply switching.

Serial Communication
There is a possibility to receive wrong data due to noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider receiving of wrong data when designing the system. For example apply a checksum and retransmit
the data if an error occurs.

Mode Pin (MD)

Connect the mode pin directly to V5C5 or Vss pin. To prevent the device unintentionally entering test mode due to noise, lay out the
printed circuit board so as to minimize the distance from the mode pin to V5C5 or Vss pin and provide a low-impedance connection.

5V Power Supply Output (V5C5)

The V5C5 pin combines 5V power supply output and 5V internal power supply, hence the device will not operate due to voltage
drops of the 5V internal power supply if the V5C5 pin outputs the currents exceeding the V5C5 output currents (lovscs).

The 5V power supply output(V5C5) begins a normal operation immediately after the power supply (BVcc) is turned on, hence be
sure to adjust external circuits connected to the V5C5 pin so as not to exceed the V5C5 output currents (lovscs), including that when
BVcc is turned on.

Built-in 5V Regulator Stabilization Capacitor pin (C5)

Internal 5V regulated power supply stabilization capacitor pin (C5) connects a smoothing capacitor.
Internal 5V regulated power supply stabilization capacitor pin (C5) cannot supply 5V voltages to external circuits.
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14. Electrical Characteristics

14.1 Absolute Maximum Ratings

. Rating .
Parameter Symbol Condition - Unit Remarks
Min Max
Power supply voltage ™ BVcer - Vss - 0.3 Vss + 40 \Y -
12V analog power supply voltage ™ PVcer - Vss - 0.3 Vss + 40 Vv -
5V analog power supply voltage™ AVcc - Vss - 0.3 Vss + 6.0 \Y V5C5 = AVcc?
12v |npUt VOItage e V12|1 - Vss -0.3 VSS + 40 \Y V12|1 < BVCC + 0.3V
5V Input voltage™ V5, - Vss - 0.3 Vss + 6.0 \Y V5,< V5C5 + 0.3V
5V Output voltage™ V50 - Vss- 0.3 Vss + 6.0 \Y V50 < V5C5+ 0.3V
. Based on
LIN Input voltage™ LIN, - -40 +40 \Y
LVss and BVce
L" level maximum output current for ot ) ) 15 mA )
general-purpose 1/0
"L" level average output current for | ) ) 4 mA )
general-purpose 1/O oLav
L" level maximum overall output Sloy ) ) 16 mA )
current for general-purpose 1/0
"L" level average overall output
current for general-purpose /O Zlowav ) ) 12 mA )
H" level maximum output current for los ) ) .15 mA )
general-purpose 1/0
"H" level average output current for | ) ) 4 mA )
general-purpose /O OHAV
H" level maximum overall output Slon ) ) 16 mA )
current for general-purpose 1/0
"H" level average overall output ) ) ) )
current for general-purpose /O Zlowav 12 mA
+100°C < Ta
. - 40
5Vsupply average overall output < +105°C Zlovs=
z|ov5 mA
current -40°C < Tx 50 lovssw+lovscs
<+100°C
Permitted power dissipation *5 *8 Po Ta= +105°C - 2050 mw -
Junction Temperature Tj™® - - +150 °C -
Operating ambient temperature *8 Ta - -40 +105°"7 °C -
Storage temperature Tste - -55 +150 °C -
Transient input voltage Vvemont - - Vss + 40 \% VBMON pin

*1: This parameter is based on Vss = PVss = LVss = OV.

*2: AVcc and V5C5 must be set to the same voltage. It is required that AVcc does not exceed V5C5 and that the
voltage at the analog inputs does not exceed AVcc when the power is switched on.

*3: V51 and V50 should not exceed V5C5 + 0.3V. V5, should also not exceed the specified ratings. Input/Output tages of general 1/0O
ports depend on V5C5.

*4: The maximum permitted power dissipation depends on the ambient temperature, the airflow 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:

Po = Pio + Pexp + PinT
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Pio = % (VoL % loL) + ((BVcc - Von) X lon) + (VsH X Vsn / Reopiv X DUTY))

(I/O load power dissipation)

Pexp = ((BVcc — Vosvsw) X lovssw) + ((BVee — Vovscs) x (lovscs + |a + Zlvmo + Ivmi)) + ((BVec — Voizvsw) X lo12)
(Internal power dissipation in power supply output on the condition that AVcc is supplied from V5C5)

Pint = (BVee X (Icc + Itvp + lunTr + ICP + lHiep)) + (PVece X IHieb) + (AVee X (la + Zlvmo + lvmi))

(Internal power dissipation)

lcc is the total core current consumption into BVcc as described in the "DC Characteristics” and depends on the selected
operation mode and clock frequency and the usage of functions like Flash programming.

Vsn is the High input voltage to the SH_n pin. DUTY is the High width ratio at the SH_n pin.
(Ia + Zlvmo + Ivma) is the analog current consumption into AVcc. IHLep is the analog current consumption into PVcc.
Pio is the sum of the power dissipation for each pin and can be calculated as follows:

W |/O Ports (for each pin)
Power dissipation = (VoLa x lor) or ((BVcc -Vona) * lon)

B Charge Pump (CP pin)
Power dissipation = VoLcp x ICPO + (BVcc - Vorce) x ICPO

B Three-phase Motor Pre-Driver (for each phase)
Power dissipation = Vsh X Vsn / Rpopiv X DUTY

On the condition that AVcc is supplied from another external power supply instead of V5C5, Internal power dissipation in power
supply output can be calculated as follows:

Pexp = ((BVcec — Vosvsw) X lovssw) + ((BVcc — Vovscs) X lovscs) + ((BVec — Voiavsw) X lo12)
(Internal power dissipation in power supply output on the condition that AVcc is supplied from another external power supply)
*5: Worst-case value for a package mounted on a 4-layer PCB at specified Ta without airflow.
*6: Ti=Ta (Operating ambient temperature) + (Po(Power dissipation) x 6;a(Package thermal resistance))
*7: Flash Write/Erase operation for large sector are warranted at Ta < +80°C.

*8: It is necessary to lower operating ambient temperature on the condition that the actual power dissipation is beyond permitted
power dissipation.

An example of power supply voltage (BVcc) and Ambient temperature(Ta) is shown below.
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Example of Power supply voltage(BVcc) and Ambient
temperature(T,)
120
115
110
@
105 - = -~
100 Py i §~‘ - @
o ~ e T T~ 3
T T -
00 ™= — Bt S R w= O (4)
;6' — -~ —_ — g =<
2. 85 —— ~
|—< = - — I \(5)
80 — — M)
— ~
75 =~ -~
=~ (6
70
65
60
55
50
12 13 14 15 16 17 18
BVcc[V]
Number 5V Supply Average Overall Output Three-phase Flash Memory
e Motor Pre-Driver Small Sector Large Sector
(1) 40mA Stop Write/Read/Erase Read
2) 25mA Enable Read Read
3) 40mA Enable Read Read
4) 40mA Enable Write/Read/Erase Read
(5) 40mA Stop Don't operate Write/Read/Erase
(6) 40mA Enable Don't operate Write/Read/Erase
WARNING

Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or

temperature) in excess of absolute maximum ratings.

Do not exceed any of these ratings.
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14.2 Recommended Operating Conditions
(Vss = PVss = LVss = 0V)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Power supply BV 6 ) 18 v Low-Voltage Detection Function works in 4.08V
voltage ce or more *
4.7uF (Allowance within £ 40%)
SmooTlngt Please use the ceramic capacitor or the capacitor
capacitor & Ce - 4.7 - HF of the frequency response of this level.
C1 pin The smoothing capacitor at BVcc must use the
one of a capacity value that is larger than Cc;.
- 0
Smoothing 2.2uF (Allowance within + 40%)
capacitor at Please use the ceramic capacitor or the capacitor
V5C5 /C5 pin Cys - 2.2 - pF of the frequency response of this level.
The smoothing capacitor at BVcc must use the
one of a capacity value that is larger than Cys.
- )
Smoothing 4.7uF (Allowance within £ 40%)
capacitor at Please use the ceramic capacitor or the capacitor
VESW pin Cyssw - 4.7 - uF of the frequency response of this level.
The smoothing capacitor at BVcc must use the
one of a capacity value that is larger than Cyssw.
- .
Smoothing 0.1pF (Allowance within + 40%)
capacitor at Please use the ceramic capacitor or the capacitor
VI2SW pin Cvizsw 0.1 - - uF of the frequency response of this level.
The smoothing capacitor at BVcc must use the
one of a capacity value that is larger than Cyiosw.

*. See ".Low Voltage Detection Function Characteristics" for Detected voltage of Low-Voltage Detection Function.
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 under these conditions.

Any use of semiconductor devices will be under their recommended operating condition.

Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device failure.
No warranty is made with respect to any use, operating conditions, or combinations not represented on this data sheet. If you are
considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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14.3 DC Characteristics

14.3.1 Current Ratings
B CY96F8D5K

(BVcc = 6V to 18V, Vss = PVss = 0V, Ta = - 40°C to + 105°C)

CY96800 Series

Pin s Value ;
Parameter Symbol Conditions = Unit Remarks
Name Min Typ Max
PLL Run mode with CLKS1/2 = - 22 - mA | Ta=+25°C
CLKB = CLKP1/2 = 20MHz
leceue Flash 0 wait
(CLKRC stopped) - - 30.9 mA | Ta=+105°C
Power supply
current in Run
modes ™% ) )
Main Run mode with CLKS1/2 = - 3.8 - mA | Ta=+25°C
CLKB = CLKP1/2 = 4MHz
lecuan Flash 0 wait
(CLKPLL and CLKRC stopped) - - 11 mA | Ta=+105°C
PLL Sleep mode with ) 59 . MA | Ta=+25°C
lcespLL CLKS1/2 = CLKP1/2 = 20MHz
(CLKRC stopped) ) } 13 MA | Ta=+105°C
Power supply
current in Sleep
modes™4®
Main Sleep mode with . 11 B mA | Ta=+25°C
ICCSMAIN BVCC CLKS1/2 = CLKP1/2 = 4MHz
(CLKPLL and CLKRC stopped) ) ) 6.4 mA | Ta=+105°C
Main Timer mode with - 430 - MA | Ta=+25°C
CLKMC = 4MHz,
ICCTMAIN
SMCR:LPMSS =0
(CLKPLL and CLKRC stopped) - - 2800 HA | Ta=+105°C
RC Timer mode with - 480 - HA | Ta=+25°C
Power supply CLKRC = 2MHz,
current in Timer lectren
modes 4 SMCR:LPMSS =0
(CLKPLL and CLKMC stopped) - - 3200 | pA | TA=+105°C
RC Timer mode with _ 63 _ 7y Th = +25°C
| CLKRC = 100kHz,
cerret SMCR:LPMSS = 0
(CLKPLL and CLKMC stopped) - - 2000 | WA | Ta=+105°C
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(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Pin » Value _
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
Ta=+25°C
- - 69 HA
Power supply BVcc=13.5V
current in Stop lcch -
346
mode - - 1500 LA | Ta=+105°C
Increase current
when Flash
Memory is not in lecrLastro ) ) 36 70 KA )
Power-down BVcc
Power supply‘ ) 65 R HA Ta=+25°C
current for active ) .
Low-voltage detection function
Low-Voltage lccLvo enabled
detection _ o
function* - - 130 PA | Ta=+105°C
Flash Write/ | - 125 - mA Ta=+25°C
*5 -
Erase current CCFLASH _ _ 20 mA | Ta=+105°C
*1: The power supply current is measured with a 4MHz external clock connected to the Main oscillator. The currents for the following

*2

*3:

*4:
*5:
*6:

parts are not included: "On-Chip Debugger” part and output currents of the general-purpose I/O. Power supply current in Run
mode does not include Flash Write / Erase current.

: 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, lccrLasiep must be added to the Power supply current.
The power supply current is measured with a 4MHz external clock connected to the Main oscillator. The currents for the following
parts are not included: "On-Chip Debugger" part and output currents of the general-purpose 1/O.

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.
The currents for the following parts are not included: "On-Chip Debugger” part and output currents of the general-purpose /0.

When low-voltage detection function is enabled, IccLvp must be added to Power supply current.

When Flash Write / Erase program is executed, lccriasi must be added to Power supply current.

The power supply current under the following condition.

Function Run Modes Sleep Modes Timer Modes Stop Modes

Watchdog Off Off Off Off
10-bit A/D Converter B Off Off Off Off
5V Power Supply Output (V5SW) Off Off Off Off
12V Power Supply Output (V12SW) Off Off Off Off
Voltage Monitor 0 Off Off Off Off
Voltage Monitor 1 Off Off Off Off
Three-Phase Motor Pre-Driver Off Off Off Off
Charge Pump Off Off Off Off
Low-Voltage Detection Function Off Off Off Off
Temperature Sensor Off Off Off Off
Over-Temperature Detector On On On Off

Off: Disable or Power down mode
On : Enable mode
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B CY96F8ESK

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Pin S Value ;
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
PLL Run mode with CLKS1/2 = R 22 _ mA Ta = +25°C
CLKB = CLKP1/2 = 20MHz
leceLL Flash 0 wait
Power supply (CLKRC stopped) i i 309 MA | Ta=+105°C
current in Run
modes™#"%* Main Run mode with CLKS1/2 = 3 38 B mA | Ta=+25°C
CLKB = CLKP1/2 = 4MHz '
locwan Flash 0 wait
(CLKPLL and CLKRC stopped) - - 11 mA | Ta=+105°C
PLL Sleep mode with - 5.9 - mA | Ta=+25°C
lccspLL CLKS1/2 = CLKP1/2 = 20MHz
(CLKRC stopped) - - 13 mA | Ta=+105°C
Power supply
current in Sleep
modes™#®
Main Sleep mode with - 11 - MA | Ta=+25°C
lcesmain CLKS1/2 = CLKP1/2 = 4MHz
(CLKPLL and CLKRC stopped) - - 6.4 mA | Ta=+105°C
BVce
Main Timer mode with R 430 _ HA Ta=+25°C
CLKMC = 4MHz,
ICCTMAIN
SMCR:LPMSS =0
(CLKPLL and CLKRC stopped) - - 2800 | pA | Ta=+105°C
RC Timer mode with ) 480 ) LA Ty = +25°C
Power supply CLKRC = 2MHz,
current in Timer lcctren
modes246 SMCR:LPMSS =0 3200 A - 105°C
- - :+ 0,
(CLKPLL and CLKMC stopped) H A
RC Timer mode with 63 LA T. = +25°C
i, - A=
| CLKRC = 100kHz,
ceTRet SMCR:LPMSS = 0
- - 2 A | Ta=+105°
(CLKPLL and CLKMC stopped) 000 | M »=H05°C
Ta=+25°C
- - 80 HA
Power supply BVcc=13.5V
current in Stop lccH -
376
mode - - 1600 | pA | Ta=+105°C
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(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Pin » Value _
Parameter Symbol Conditions - Unit Remarks
Name Min Typ Max
Increase current
when Flash
Memory is not in lecrLastpo - - 36 70 HA
Power-down
Power supply_ - 65 - pA Ta=+25°C
current for active BVcc Low-voltage detection function
Low-Voltage lccLvp bled
detection enable
function* - - 130 HA Ta=+105°C
Flash Write/ - 125 - mA Ta=+25°C
Erase current*® lecriash . 20 mA Ta =+105°C
- - AS
*1: The power supply current is measured with a 4MHz external clock connected to the Main oscillator. Currents for the following

*2:

*3

*4

parts are not included: "On-Chip Debugger" part and output currents of the general-purpose I/O and LIN transceiver. Power
supply current in Run mode does not include Flash Write / Erase current.

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, lccrLasHpp must be added to the Power supply current.

The power supply current is measured with a 4MHz external clock connected to the Main oscillator. The currents for the following
parts are not included: "On-Chip Debugger" part and output currents of the general-purpose 1/0 and LIN transceiver.

: 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, lccriasipo must be added to the Power supply current.
The currents for the following parts are not included: "On-Chip Debugger” part and output currents of the general-purpose 1/0
and LIN transceiver.

: When low-voltage detection function is enabled, IccLvo must be added to Power supply current.
*B:
*6:

When Flash Write / Erase program is executed, lccriasi must be added to Power supply current.

The power supply current under the following condition.
Function Run Modes Sleep Modes Timer Modes Stop Modes
Watchdog Off Off Off Off
10-bit A/D Converter B Off Off Off Off
5V Power Supply Output (V5SW) Off Off Off Off
12V Power Supply Output (V12SW) Off Off Off Off
Voltage Monitor O Off Off Off Off
Voltage Monitor 1 Off Off Off Off
Three-Phase Motor Pre-Driver Off Off Off Off
Charge Pump Off Off Off Off
Low-Voltage Detection Function Off Off Off Off
Temperature Sensor Off Off Off Off
LIN Transceiver (Driver) Off Off Off Off
LIN Transceiver (Receiver) Off Off Off On
Over-Temperature Detector On On On Off

Off: Disable or Power down mode
On : Enable mode
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14.3.2 Pin Characteristics
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin name Conditions - Unit Remarks
Min Typ Max
5V port - \153:75 - \iSOC:? \ CMOS Hysteresis input
V54 inputs : :
Pnn m ) V5C5 ) V5C5 y | AUTOMOTIVE
- x 0.8 +0.3 Hysteresis input
BVce
12V port 5.5V<BVcc 4.68 - +03
V12 inputs Y -
BV
. Pnn_m 4.2V<BVccs5.5V e - BVce
"H" level input x 0.85 +03
voltage -
External clock in V5C5
Vikos X0 "Fast Clock Input mode" x 0.8 ) V5C5 v )
V5C5 V5C5 o
Viur RSTX - %08 - +03 \% CMOS Hysteresis input
V5C5 V5C5 .
Vium MD - -03 - +03 \% CMOS Hysteresis input
Vo DEBUG I/F - 2.0 - V5C5 \% TTL Input
+0.3
5V port - \/0553 - XSOC g V | CMOS Hysteresis input
V5, inputs : :
Pnn m ) Vss ) V5C5 y | AUTOMOTIVE
- -0.3 x 0.5 Hysteresis input
VSS
12V port 5.5V<BVec -0.3 ; 3.3
V12, inputs \% -
BV
_ Pnn_m 4.2V<BVccS5.5V Vss - «
“L" level input -03 x 0.60
voltage -
External clock in V5C5
Vivos X0 "Fast Clock Input mode" Vss ) x 0.2 v )
Vss V5C5 .
Vir RSTX - .03 - x 0.2 \% CMOS Hysteresis input
\Y MD - Vss - Vss V | CMOS Hysteresis input
v -0.3 +0.3 y P
Vip DEBUG I/F - \/0353 - 0.8 \% TTL Input
"H" level _ V5C5
output voltage Vora 4mA type low = -4mA -05 ) V5C5 v -
Vous 4mA type loL = +4mA - - 0.4 \% -
"L" level output
voltage
Vouizs DEBUG I/F loL = +25mA 0 - 0.25 \Y -
12V port
112, inputs Vss < V12, < BVcc -1 - +1 HA -
Input leakage Pnn_m
current 5V port Ves < V5, < V5C5
15, inputs -3 - +3 HA -
Pnn_m VSS < V5I < AVCC
Pull-up
resistance Reu SV port V5C5 = 5.0V £10% 25 50 100 kQ -
Pnn_m
value (5V) -
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Value
Parameter Symbol Pin name Conditions - Unit Remarks
Min Typ Max
Pull-down 12V port
resistance Rpp inputs V5C5 = 5.0V £10% 100 135 170 kQ -
value (12V) Pnn_m
5V port
CSn Pnn_m - - 15 30 pF -
Input
capacitance 12V port
C12y inputs - - 5 15 pF -
Pnn_m
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14.4 AC Characteristics

14.4.1 Main Clock Input Characteristics
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

_ Value _
Parameter Symbol Pin name - Unit Remarks
Min Typ Max
When using a crystal
4 ) 8 MHz oscillator, PLL off
) ) When using an opposite phase
Input frequency fc >)(((:)L 8 MHz external clock, PLL off
When using a crystal oscillator
4 - 8 MHz or opposite phase external
clock, PLL on
When using a single phase
- - 8 MHz external clock in "Fast Clock
Input mode", PLL off
Input frequency fec X0
When using a single phase
4 - 8 MHz external clock in "Fast Clock
Input mode", PLL on
Input clock cycle teyin - 125 - - ns -
Input clock pulse width i‘””’ - 55 - - ns -
WL
When using the crystal oscillator
. tormn .
et -
N N T '
: : Reference value:
X0,X1 \
! V5C5
NSNS L
The amplitude changes by resistance, capacity which added outside or the difference of the device.
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CY96800 Series

When using the external clock

tCYLH

|
V / V
XO IHX0S IHX0S
VILXOS
R Pot

14.4.2 Built-in RC Oscillation Characteristics
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
50 100 200 KHz Wh_en using slow frequency of RC
oscillator
Clock frequency fre -
1 2 4 MHz Whgn using fast frequency of RC
oscillator
When using slow frequency of RC
30 160 320 s oscillator
o (16 RC clock cycles)
RC clock stabilization time trcsTAB -
When using fast frequency of RC
64 128 256 s oscillator
(256 RC clock cycles)
14.4.3 Internal Clock Timing
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta =-40°C to + 105°C)
Value
Parameter Symbol Unit
Min Max
Internal System clock frequency ¢ ¢ 40 MH
) - z
(CLKS1 and CLKS2) cust etz
Internal CPU clock frequency (CLKB), . . ) 20 MHz
Internal peripheral clock frequency (CLKP1) CLKB: CLKPL
Internal peripheral clock frequency (CLKP2) feLkp2 - 20 MHz
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14.4.4 Operating Conditions of PLL
(BVcc = 6V to 18V, Vss = PVss = LVss = OV, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Unit Remarks
Min Typ Max

PLL oscillation stabilization wait time tLock 1 - 4 ms For CLKMC = 4MHz

PLL input clock frequency foLul 4 - 8 MHz -

Permitted VCO output frequency

PLL oscillation clock frequency feLkveo 56 - 108 MHz of PLL (CLKVCO)

For CLKMC (PLL input clock) =

PLL phase jitter tpskew -5 - +5 ns AMHz

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

PLL output ] |
) v . B3 | H |:| i\
' " S A e S Baknl
Ideal clock ' — — P -'—l'
Slow | ) | ! |

t3

Al

]

|

Deviation ; f t! v @
time ; n

Fast
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14.4.5 Reset Input

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

CY96800 Series

. Value .
Parameter Symbol Pin name Unit

Min Max
Reset input time 10 - ps

trsTL RSTX
Rejection of reset input time 1 - ps
—>
trsTL
RSTX
0.2 x V5C5 0.2 X V5C5
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14.4.6 Power-on Reset Timing

(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value

Parameter Symbol Unit
Min Typ Max

Power-on rise time tr 0.02 - 5800 ms
Power-off time torr 10 - - ms

t torr

-t >
6V

— 0.2V

BV o2y 0.2V X

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

Itis required thatrises in voltage
have a slope of 290 mVAus or less.
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14.4.7 USART Timing
(BVce =6V t0 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C, CL=50pF)

Value
Parameter Symbol Pin Name Conditions - Unit
Min Max
Serial clock cycle time tscvc SCKn Atcikp1 - ns
. SCKn,
SCK | — SOT delay time tsLowi soT -20 +20 ns
n
, SCKan, _ Nixt
SOT — SCKf delay time tovsH <OTh Internal shift - 2%'52” - ns
SCK clock mode
. n, t
SIN — SCK1 setup time tvsHi SINn &KSP} - ns
_ SCKn, .
SCK 1 — SIN hold time tsrixi 0" - ns
SINn
Serial clock "L" pulse width tsLsh SCKn tfffg - ns
Serial clock "H" pulse width tomsL SCKn tfigl - ns
SCKn,
SCK ,L — SOT delay time tsLove - 2tCLKPl ns
SOTn . +45
External shift
] SCKn, t 2
SIN — SCK 1 setup time tivsHE SINn clock mode iLTS*l - ns
_ SCKan, t
SCK 1 — SIN hold time toHixe SIND +C?LK(§*11 - ns
SCK fall time te SCKn - 20 ns
SCK rise time tr SCKn - 20 ns
Notes:

B AC characteristic in CLK synchronized mode.
B C. is the load capacity value of pins when testing.

B Depending on the used machine clock frequency, the maximum possible baud rate can be limited by some parameters. These
parameters are shown in "CY96800 series HARDWARE MANUAL".

B tcikp1 indicates the peripheral clock 1 (CLKP1), Unit: ns.

*1: Values for the /O circuit type, HB, at CMOS hysteresis input voltage (5V). These values are not guaranteed for the normal input
aav).

*2: Parameter N depends on tscvc and can be calculated as follows:

B If tscyc = 2 x k x tcikp1, then N =k, where k is an integer > 2
B [ftscyc = (2 x k + 1) x tcike1, then N = k + 1, where k is an integer > 1

Examples:

tscve

4 X teikpr

5 X teikp1, 6 X terkpr

Alw(Nn |2

7 X teikpr, 8 X terkpr
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< tscve >
Von A
SCK
N VoL VoL
tsLovi tovsHi
Vor
SOT
VoL
<l | - 4

tysm | tsuix
/ Viy ViH X
SIN
-~ Vi Vie A~

Internal shift clock mode

SCK —— gy ————— P [———— gy ———>
Viy a ViH
V V,
;u_ - IL t

L

SoT >§‘ Vo ><
N VoL

- tvsHe i tshixe >

SIN %’é Vi1 Viy )}«
AN Vi Vi Z

External shift clock mode
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14.4.8 External Input Timing
(BVcc = 6V to 18V, Vss = PVss = LVss = OV, Ta = - 40°C to + 105°C)

. Value .
Parameter Symbol Pin Name - Unit Remarks
Min Max
General-Purpose 1/0
Pnn_m -
- (except I/O circuit type: HB)
ADTG 2teikps +200 A/D Converter trigger input
(tewker= - ns load
TINn Reload Timer
l/fCLKF’l)*
Input Capture
INn -
(except I/O circuit type: HB)
) tin, General-Purpose 1/0
Input pulse width Pnn m 2teiker +400 P
tine - (I/O circuit type: HB)
(tewkrr= - ns
Input Capture
INNn Ufcrker)* o
(I/O circuit type: HB)
External Interrupt
200 - ns -
(except I/O circuit type: HB)
INTn
External Interrupt
400 - ns Lo
(I/O circuit type: HB)
NMI 400 - ns Non-Maskable Interrupt

*: tcLkpa indicates the peripheral clockl (CLKP1) cycle time except stop when in stop mode.

¢ > -

tINH tINL

External input timing Vi Viu
VIL V|L
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14.5 10-bit A/D Converter

14.5.1 Electrical Characteristics of the A/D Converter

(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

CY96800 Series

. Value .
Parameter Symbol Pin Name - Unit Remarks
Min Typ Max
Resolution - - - - 10 bit -
-3.0 - +3.0 LSB | Except for SH_n pin*?
Total error - -
-12.0 - +12.0 LSB | SH_n*

Nonlinearity error - - -25 - +25 LSB -
lefe_rentla_ll ) ) -19 ) +19 LSB )
Nonlinearity error
Zero transition Vss

V ANn Typ - 20 Typ + 20 mV -
voltage or yp +0.5LSB yp
Full-scale transition AVcc
voltage Vest ANN WP-20 1 ggp | PP MV ’
Compare time ™ - - 0.6 - 5.0 s | 4.5V < AVcec <5.5V
Sampling time ™ - - 0.57 - - us | 4.5V <AV <5.5V

Ia - 2.5 3.5 mA | A/D Converter in operation (per unit)

Power supply current AVcc

lan - - 4.3 HA A/D Converter not in operation
Analog input capacity Cuin ANnN - - 20 pF -
Analog impedance Ruin ANn - - 1550 Q 4.5V £ AV £5.5V
Analog port input
current (during lan ANnN -0.3 - +0.3 HA Vss < Van < AVcc
conversion)
Analog input voltage Van ANnN Vss - AVcc \ -
Variation between ) ANN ) ) 4 LSB )
channels

*1: Time for each channel.

*2: The value is not the one at the minimum sampling time because a Resistor voltage divider more than 10kQ is connected to the

motor-monitor input terminal (SH_n).

*3:The value of Motor Monitor input terminal (SH_n) at the minimum sampling time
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14.5.2 Accuracy and Setting of the A/D Converter Sampling Time
If the external impedance is too high or the sampling time too short, the analog voltage charged to the internal sample and hold
capacitor is insufficient, adversely affecting the A/D conversion precision.

To satisfy the A/D conversion precision, a sufficient sampling time must be selected. The required sampling time (Tsamp) depends
on the external driving impedance Rext, the board capacitance of the A/D converter input pin Cext and the AVcc voltage level. The
following replacement model can be used for the calculation:

MCU
Analog

R input \ R
ext VIN
source O—AN\, + i O/O W\/\f Comparator
/; Cext f /; CVIN
Sampling switch

(During sampling:ON)

L

Rext: External driving impedance
Cext: Capacitance of PCB at A/D converter input
Cvin: Analog input capacity (1/0, analog switch and A/D converter are contained)
Rvin: Analog input impedance (I/O, analog switch and A/D converter are contained)
The following approximation formula for the replacement model above can be used:
Tsamp = 7.62 x (Rext x Cext + (Rext + RVIN) x CVIN)
B Do not select a sampling time below the absolute minimum permitted value.
(0.5us for 4.5V < AVce < 5.5V)
B [f the sampling time cannot be sufficient, connect a capacitor of about 0.1uF to the analog input pin.

W A big external driving impedance also adversely affects the A/D conversion precision due to the pin input leakage current
liL (static current before the sampling switch) or the analog input leakage current Ian (total leakage current of pin input and
comparator during sampling). The effect of the pin input leakage current li. cannot be compensated by an external
capacitor.

B The accuracy gets worse as |AVcc - Vss| becomes smaller.
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14.5.3 Definition of A/D Converter Terms
W Resolution : Analog variation that is recognized by an A/D converter.

B Nonlinearity error : Deviation of the actual conversion characteristics from a straight line that connects the zero transition point
(0b0000000000 «—— 0b0000000001) to the full-scale transition point (0b1111111110 «—— 0b1111111111).

Differential nonlinearity error : Deviation from the ideal value of the input voltage that is required to change the output code by
1LSB.

Total error : Difference between the actual value and the theoretical value. The total error

includes zero transition error, full-scale transition error and nonlinearity error.
Zero transition voltage: Input voltage which results in the minimum conversion value.

Full-scale transition voltage: Input voltage which results in the maximum conversion value.
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Nonlinearnity error Differential nonlinearity error
Ox3FF— -
Actual conversion \ i
| characteristics e | Aclual conversion . ,___ :
O3FE . OXMNT " characterisics :
{1 LSB(N-1) + V5,} i i i |
Ox3FD+ ANy = v i i
5 ; Aot | S Ideal characteristics ! :
3_ ' - _..f (Actaly-| 5 OxN-+ . " o)
£ | : i measured | 5 | |
° Ll value) | 2 | |
7 0x004+ Fe—L-e- Vg o : :
= E ! (Actually-measured | ‘o5 ) i
o 1 I value) ooxnNyt+ o L Vet
O 0x003 . _ N : (Actualy-measured
[ Actual conversion : ! value)
0002+  --——-- characteristics | : v
| {++—Ideal characleristics ! '\ (Actually-measured
0x001 + ——-- Ox(N-2) T value)
Vo1 (Actually-measured value) i Actual conversion characleristics
Vag ] AVec Vag ) AVee
Analog input Analog input
. . . VnT - {1LSB x (N - 1) + Vor}
Nonlinearity error of digital output N = [LSB]
1LSB
. . . . . Vin+1)T - UNT
Differential nonlinearity error of digital output N = -1[LSB]
1LSB
VEst - Vor
1LSB = vl
1022
N : A/D converter digital output value.
Vor: Voltage at which the digital output changes from 0x000 to 0x001.
VrsT: Voltage at which the digital output changes from Ox3FE to Ox3FF.
VNT: Voltage at which the digital output changes from Ox(N — 1) to OxN.
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Total error
Ox3FF—+ .
T — = 1.59LSB
Ox3FET  Actual conversion —»I o
charactenstics : :
Ox3FD—+ (o :---'
5 ! {1LSB (N1) + 0.5I LSB} i
& : R
3 f DU
® 0x004- fmmo \%\
D : |
s . g
0x003 - " T @Actually-measured value)
i = Actual conversion
0x002+ .- --m-- ' characteristics
E *-—ﬁldeal charactenistics
0x001 + —----- '
»| ~—05LSB
Vss AVce
Analog input
1LSB (Ideal value) = AVee - Vss
(Ideal value) = Ty \Y|
. Vnt - {1LSB x (N - 1) + 0.5LSB}
Total error of digital output N = 1LSB [LSB]
N : A/D converter digital output value.
VNT: Voltage at which the digital output changes from Ox(N + 1) to OxN.
Vor (Ideal value) = Vss + 0.5LSB[V]
Vest (Ideal value) = AVce - 1.5LSB[V]
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14.6 Voltage monitor 0
Electrical Characteristics of Voltage Monitor O

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Typ Max
VBMON,
B VMPMON BVcc
Input voltage Vino - 3.0 - \Y -
V12SW +0.3
BVcc
Rppo VBMON, - 100 240 530 kQ RPDO=R01+R02
) . VMPMON
Input resistance " RO3 - 180 400 880 kQ -
V12SW
R04 BVcc - 900 2000 4400 kQ -
Zener voltage Vzo1 - - 5.2 5.8 6.4 \% Zener diode voltage of Dzo;
VBMON,
i VMPMON
Offset error "2 Vorro - -90 - +90 mv -
V12SW
BVce
RDIVO
Resistor voltage R ) i i 16 i i =R02/(R0O1+R02)
division ratio ™ pIvo
Error = £1.4%
Power supply oo AVee ) ) 1 20 mA Voltag_e monitor 0 in
current operation

*1: The offset error occurs with an built-in amplifier. The value is voltage on pins. The input voltage into A/D C is divided by resistance.

*2: When the input voltage is monitored, the measurement error including the error for A/D C can be calculated by the following
approximate expression.

Measurement error =
+ (Vino X (Resistor voltage division ratio error + Voltage error of AVcc) + Vorro + ((total error of A/D C)/ Rpivo))
For example: the measurement error of input voltage at AVcc = V5C5
Measurement error = £ (Vino X (0.014 +0.03) + 0.09 + (5/1024) x 3 x 6)
*3: When the input voltage is high, the voltage of R04 is fixed to Zener voltage and combined resistance changes as follows
B Vino > Vz01%X(R03+R04) /R04:
combined resistance = 1/ ((R0O1+R02+R03)/((R01+R02)xR03) -Vzo1/(VinoxR03))

B Vino < Vz01x(R03+R04) /R04:
combined resistance = ((R01+R02)%(R03+R04)) / (R01+R02+R03+R04)
For example: In the case that the value of Input resistance is Typical.

B combined resistance = 179 kQ (Vino = 13.5V)
B combined resistance = 218 kQ (Vino < 6.96V)
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Block Diagram of Voltage Monitor O

CY96800 Series

VINO

R04 RO1
( DZOl +
Ro3] [RO2

Vss

I_[’\/ Do >
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14.7 Voltage Monitor 1
Electrical Characteristics of the Voltage Monitor 1

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Typ Max
Input voltage Vini PVce - - PVce - \Y -
Rpp1 - 180 400 880 kQ Rpp1=R11+R12
Input resistance " R13 PVce - 180 400 880 kQ -
R14 - 900 2000 4400 kQ -
Zener voltage Vzu1 - - 5.2 5.8 6.4 \% Zener diode voltage of Dz1;
Offset error "2 Vorr1 PVcc - -150 - +150 mv -
RDIVO
Resistor voltage =R12/(R11+R12)
division ratio " Rows ; - - 1/10 - -
Error = £1.3%
Voltage monitor 1 in
Power supply current lvma AVcc - - 1 21 mA operation

*1: The offset error occurs with an built-in amplifier. The value is voltage on pins. The input voltage into A/D C
is divided by resistance.
*2: When the input voltage is monitored, the measurement error including the error for A/D C can
be calculated by the following approximate expression.
Measurement error =
+ (Vin1 X (Resistor voltage division ratio error + Voltage error of AVcc) + Vorr1 +
((total error of A/D C)/ Rpiv1))
For example: the measurement error of input voltage at AVce = V5C5
Measurement error = + (Ving % (0.013 +0.03) + 0.15+ (5/1024) x 3 x 10)
*3: When the input voltage is high, the voltage of R14 is fixed to Zener voltage and combined resistance changes as follows
B VNt > Vz11x(R13+R14) /R14:
combined resistance = 1/ (R11+R12+R13)/((R11+R12)xR13) -Vz11/(ViN1xR13))

B VNt < Vz11x(R13+R14) /R14:
combined resistance = ((R11+R12)x(R13+R14)) / (R11+R12+R13+R14)
For example: In the case that the value of Input resistance is Typical.

B combined resistance = 255 kQ (Vin1 = 13.5V)
B combined resistance = 343 kQ (Vin1 < 6.96V)
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Block Diagram of the Voltage Monitor 1

CY96800 Series

VINl

R14 R11
( Dle +
R13| [R12

Vss

{’\/ DC >
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14.8 Resistor Voltage Divider
Electrical Characteristics of Resistor Voltage Divider

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
BV
Input voltage Vino SH_O, - Vs - ce v .
SH_1, +0.3
Input resistance Reooiv SH_2 - 7.9 13 18 kQ | Reppnv=Rd1+Rd2
RDIVD
Resistor voltage R ) ) i 16 i i =Rd2/(Rd1+Rd2)
division ratio " DIvD
Error = £0.9%

*1: When the input voltage is monitored, the measurement error including the error for A/D C can be calculated by the following
approximate expression.

Measurement error =
+ (Vinoiv X (Resistor voltage division ratio error + Voltage error of AVcc) + ((total error of A/D C)/ Roivp))
For example: the measurement error of input voltage at AVcc = V5C5
Measurement error = = (Vinoiv X (0.009 +0.03) + (5/1024) x 12 x 6)

*2: The SH_n pin is pulled down by combined resistance that composed Sink resistance: RSG of Three-Phase Motor Pre-Driver and
Input resistance: Repbiv.

Block Diagram of Resistor Voltage Divider

VINDIV

Rd1
+ [’\/D C >
Rd2
PVss
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14.9 VB Monitor (VBMON)

Pin Characteristics
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions = Unit Remarks
Min Typ Max
Input voltage Vin VBMON - 3.0 - BVcc+0.3 \% -
Needed when
. connecting BV
External resistor RO VBMON -14V < BV 1 - - kQ
1 kQ (Allowance
within +10%)

Explanatory Diagram

BV
I\I o o BVCC

RO *. f-=====-==---1 —
VBMON

/
, —— Voltage toch.2 of AD C
monitor0

[ 2
<
7]

{1

*: Need a series resistor when connecting to BV
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14.10 Charge Pump
Pin Characteristics

CY96800 Series

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Pin o Value ;
Parameter Symbol Conditions = Unit Remarks
Name Min Typ Max
BVcc =13.5V i
"H" level output voltage Vorcp CP « 11 BVcc -0.5 - Y, Sghematlc
lon= -50mA Diagram
BVcc =13.5V i
"L" level output voltage Vorcp CP ce - 0.7 1.1 \% S(_:hematlc
lo.= +50mA Diagram
. Cep1 - - - 0.022 - uF
External capacitance -
Ccp2 - - - 0.47 - HF
Pull-down
. Rerp CP - 45 100 220 kQ -
resistance value
9.3 - - \% BVcc=6V
ICPO=20mA
= BVcc=
Charge pump voltage™? Vero - fCP=500kHz - 24.5 - \Y «
Ccp1, Ccro=values shown 13.5v
in this table
- - 33.8 \% BVcc=18V
Output frequency fCcP CP BVcc =13.5V 250 500 750 kHz -
BVcc =13.5V
Charge pump output ICPO ) cc 22 ) ) mA |
current PVcc = BVcc +8V
BVcc =13.5V
fCP=500kHz tChhafgte timflf of
N e external
Charging time tCP - Ccp1, Ccpo=values shown } 0.11 ° ms capacitance:
in this table Cepa™t
ICPO=0mA
BVcc =13.5V
fCP=500kHz
Power supply current ICP BVcc Ccp1, Ccpa=values shown - 4.6 9.3 mA -
in this table
ICPO=0mA

*1: Reference values obtained with simulations in the explanatory diagram for measuring booster characteristics. Because the value
varies depending on the external elements, the characteristics are not guaranteed.

*2: The forward voltage of the diode D1 and D2 is the following conditions
Forward voltage of D1/D2:0.28[V] (Forward current=0.1[A] , Ta = +25°C)
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Explanatory Diagram for Measuring booster characteristics
ICP
I —
Charge Pump “BVCC
D1
CLKP1 N — 1 | pz D
—| CLK Divider (% 2 Divider [l s CPO 13.5V
Repo Cep1 T
MPDCKSEL: Cero
DIV5~DIVO " n
T puss
*: MPDCKSEL:DIV5 to DIV0:Charge pump clock divider selection bits
Timing Chart for Charge Pump Operation
CP
> t
tCP 100%
—
90%
CPO

v
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14.11 Three-phase Motor Pre-Driver
Pin characteristics

(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
PVCC =25V
GH_O, VSH=0V "
GH_1, lonen = -10mA 8.6 12 15 \% -
"H" level output GH_2 MPDC2.HSR=111g/
voltage Vourp SSWSDC.HBST=1111g
BVcc =13.5V
GLO. I N 10mA
=-10m
GL 1, onet 8.4 12 14 v ;
MPDC2.LSR=111g/
GL_2
SSWSDC.LBST=1111g
PVCC =25V
GH_O, VSH=0V "
GH_1, loLgn = +10mMA - 0.46 1.1 \% -
"L" level output GH_2 MPDC2.HSR=111g/
voltage Vorrp SSWSDC.HBST=1111¢
BVcc =13.5V
GL.O. [ - 10mA
=+10m
GL 1, orer - 0.53 1.3 v ;
MPDC2.LSR=111g/
GL_2
SSWSDC.LBST=1111g
GH_O0,
PVCC =25V
GH_1, . - - 12 nF -
- VSH=0V "
GH_2
Load capacitance Cirp
GL_O,
GL_1, BVcc =13.5V - - 12 nF -
GL_2
GH_O0,
GH_1,
Gate discharge GH 2,
resistance Ree GL_O Output disabled 40 100 250 kQ -
GL_1,
GL_2
SH_O0,
Sink resistance™ Rsc SH_1, - 40 100 250 kQ -
SH 2
SH_O,
Rs SH_1, - 150 - - Q -
Protection SH 2
resistance 1kQ
) ) ) (Allowance
Rump VMPMON 14V < BV 1 kQ within
+10%)
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CY96800 Series

Parameter

Symbol

Pin Name

Conditions

Value

Min

Typ

Max

Unit

Remarks

Power supply
current

IHLGD

PVCC

PVce =25V
VSH=0V *
Crpo=12nF
Fsw=20kHz

6.3

9.9

mA

*2

VSH=0V "
Fsw =0kHz
lonen=0mA

loLeh=0mA

3.6

6.3

mA

*2
Fixed output

BVcc

BVcc =13.5V
VSH=0V *
Creo=12nF
Fsw=20kHz

6.1

9.8

mA

*2

VSH=0V "*
Fsw =0kHz
longH=0mA

loLgH=0mA

3.6

6.1

mA

*2
Fixed output

*1: VSH:SH_0, SH_1, SH_2

*2: Current dissipation per driver

*3: The SH_n pin is pulled down by combined resistance that composed Input resistance: Reopoiv of Resistor Voltage Divider and
Sink resistance: Rsc.
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Explanatory Diagram

VB

shutdown
= Ccp1
cP cp Dcp1
Charge pump
Dcp2 7-‘;:'_

Transistor for protectingn
against reverse

VMPMON connection

o | 2
L J
-— monitoro s vmp
— Resistor voltage | Backflow prevention
divider PVce P

Dz1 ! ircui
BVec ’J. z Circuit for

diode at reverse
I T Q ® connection
GH_0/1/2
Waveform - —plonen ‘R’__|_~ H
| <+ g
generator SH_0/1/2 oLGH %
I 1
I o
Rse Ree Dz2 ag’ Cep2—— :
BVcc I
—ploHGL
i _IGL_0/1/2 <« loaL —
g
Ree PVss L
L
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Output Characteristics

CY96800 Series

(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin Name Conditions - Value Unit Remarks
Min Typ Max
GH_O, PVcc=25V
GH_1, Ccpo=0.47uF - - 30 kHz -
Switching F GH_2 Cipo=12000pF ™
frequency s GL_0, BVcc =13.5V
GL_1, Ccpo=0.47uF - - 30 kHz -
GL_2 Cipp =12000pF ™
PVcc=25V
GH_O, Ccpo=0.47pF
GH_1, Cipp =12000pF - 1 - ps *2
GH_2 MPDC2.HSR=111g/
SSWSDC.HBST=1111g
Rise time Trpd
BVce =13.5V
GL_O, Ccpo=0.47pF
GL_1, Cipp =12000pF ™ - 1 - ps *2
GL_2 MPDC2.LSR=111g/
SSWSDC.LBST=1111g
PVce =25V
GH_O, Ccpo=0.47pF
GH_1, Cipp =12000pF ™ - 1 - ps *2
GH_2 MPDC2.HSR=111g/
SSWSDC.HBST=1111g
Fall time Tipd
BVcc =13.5V
GL_O, Ccpo=0.47pF
GL_1, Cipp =12000pF ™ - 1 - ps *2
GL_2 MPDC2.LSR=111g/
SSWSDC.HBST=1111g

*1: Crpp: Load capacitance of each pin: GH_0,GH_1,GH_2, GL_0,GL_1,GL_2
*2: Reference value obtained with simulations. Because the value depends on external environments, the output characteristics are

not guaranteed.

Timing Chart
Trpd Tfpd
4P <P
9 A
GH_0/1/2 80% L
GL_0/1/2
20% -

v
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14.12 12V Power Supply Output
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions Unit Remarks

Min Typ Max

12V power
Supply Output Vo12vsw V12SW lo12=30mMA BVcc-0.5 - BVce \% -
voltage

12V power
supply output lo12 V12SW - - - 30 mA -
current

14.13 5V Power Supply Output
(BVce = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Typ Max

V5SW power
SUppIy output Vosvsw V5SW lovssw=25mA 4.85 5 5.15 \Y -
voltage

V5SW power
supply output lovssw V5SW - - - 25 mA -
current *

V5SW power
supply output
stabilization
time

tovssw V55W lovssw=0mA - 760 1800 us

V5C5 output

voltage Vovscs V5C5 lovscs=25MA 4.85 5 5.15 \Y -

Except internal
lovscs V5C5 - - - 25 mA | consumption current
and current into AVcc

V5C5 output
current *

*: See "Absolute Maximum Ratings for 5Vsupply average overall output current (Zlovs=lovssw+lovscs)
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Timing Chart of V5SW Power Supply Output

POSWC /

VSEN /

V5SW
Output

»

tOVESW

* POSWC-V5EN: V5SW output control bit

14.14 Connection Pins for Smoothing Capacitor
(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions Unit Remarks
Min Typ Max
5Vpower supply V5C5,
stabilized output Ves 1o=0mA 4.85 5 5.15 \% -
pin voltage Cs
1.8Vpower RSTX="L"
supply stabilized Var c1 ~ 1.65 1.8 1.95 Vv -
output pin 1o=0mA
voltage
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14.15 Over-Temperature Detector

CY96800 Series

(BVcc = 6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

o Value .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max

Protection temperature Tioer - 142 146 150 °C -
Recovery temperature Tjene - 135 140 145 °C -
Temperature hysteresis Tinys - 5 6 7 °C -
Stabilization time tor - - - 200 us -

tHpT2 TMPRCR: TMFT=10g - - us -
Over-temperature detection thors TMPRCR:TMFT=01g - 5 - Hs -
filtering time tuoTo TMPRCR:TMFT=00g - 15 - s Initial value

thoTs TMPRCR:TMFT=11¢ - 30 - ps -
Power supply

loto TMPRCR:TMPD=0 - 0.25 7.1 HA -
current

Block Diagram of Temperature Sensor and Over-Temperature Detector

Protection temperature(Tjper) —>

To ADC ch3 >

Over temperature
deteciton
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Timing Chart of Over-Temperature Detector

TMPRCR:

TMPD "1 —————\(_
I

1
1
|
TMPRCR: ! ,
OTRE ! !
: 4
R | ,
Over-temperature i invalid i :
detector%urpu[ T :< Valid (low temperature) Valid (High temperature)
1 1 !
| | !
| | !
! : ! :
1
Over-temperature i : i /:
detection reset : : ; :
D —p
: tor ' tHoT '

*1: TMPRCR:TMPD: Over-temperature Detector Disable

If Junction temperature = Protection temperature then Over-temperature detection reset = H-level
If Junction temperature < Protection temperature then Over-temperature detection reset = L-level

Temperature [°C]

Protection
Temperature
(Detection)

Recovery
temperature

o

.
o

Over-temperature
detection reset //

trprx *2

*2: tuptx : Temperature rise (momentary temperature rise) cannot be detected if they occur during the time
interval shorter than this filtering time.
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CY96800 Series

14.16 Temperature Sensor

(BVcc =6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Value
Parameter Symbol Pin Name Conditions - Unit Remarks
Min Typ Max
Temperature detection Tirne ) ) 40 ) +150 oc _
range
Temperature detection Tiewa ) Tj = +25°C 14 } +14 oc )
Error
Temperature sensor
stabilization time tsor ) ) ) ) 50 HS )
Temperature
Power supply current lrmp BVcc - - 1 2.4 mA sensor in
operation

Block Diagram of Temperature Sensor and Over-Temperature Detector

Sensor

To ADC ch3 >

Over temperature

. . deteciton
i Protection temperature(Tjpgr) —>
Timing Chart of Temperature Sensor
I
I
TEMPC |
EN |
I
I
I
| I
I
Temperature Sensor | nvalid L/ -
i N Valid
Output I I
| |
| |
| ¢ l |
1 tSDT 1

*: TEMPC:EN: Temperature sensor control bit
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14.17 Low Voltage Detection Function Characteristics
(BVce = 4.08V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

o Value(BVcc) .
Parameter Symbol Conditions - Unit Remarks
Min Typ Max

Vois CILCR:LVL = 115 4.08 4.20 4.32 \% -

?B%ec;gq*gvo'tage Voo CILCR:LVL = 00g 4.38 4.50 4.62 V| Initial value
CC.

Vo1 CILCR:LVL = 01 4.58 4.70 4.82 \% -
Power supply voltage dVidt - -0.004 - +0.004 | Vigs -
change rate™ : :
Hysteresis width Vivs - 0.29 0.30 0.31 \% -
Stabilization time TivosTaAB - - - 140 Us -
Detection delay time tq dv/dt= -4mV/us - - - 5 us Except for filtering time

Tie CILCR:LVFT=10g - 1 - us -
Low-voltage detection T CILCR:LVFT=01g - 5 - us -
filtering time Two CILCR:LVFT=00g - 15 - us | Initial value

Tws CILCR:LVFT=11p - 30 - Hs -

*1: If the power supply voltage fluctuates within the time less than the detection delay time (td), there is a possibility that the low-
voltage detection will occur or stop after the power supply voltage passes the detection range.

*2: In order to perform the low-voltage detection at the detection voltage (VoLx), be sure to suppress fluctuation of the power supply
voltage within the limits of the change ration of power supply voltage.

*3: Setting the condition, CILCR:LVL=10g, is prohibited.
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Voltage

!
BVce

Detected Voltage dv
'/ dt
VpLx Max
AN
Vo x Min
Time
Voltage
A Internal Reset

Y

Release Voltage

SR -
; HYS A

%
—

> — Time
itd it
E i T|VX * ; i
Normal Operation X Low Voltage Reset Assertion ( Power Reset Extension Time

*: T : Voltage drops (momentary voltage drops) cannot be detected if they occur during the time
interval shorter than this filtering time.

RCR:LVDE

*

---Low voltage detection Low voltage detection Stabilization time Low voltage detection
function enable function disable T vDsTAR function enable---

*: RCR:LVDE: Low Voltage Detector Enable Bit
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CY96800 Series

14.18 LIN Transceiver
(BVce = 7V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Pin o Value(BVcc) .
Parameter Symbol Name Conditions - Unit Remarks
Min Typ Max
LINTRC.XLDPD=1 BVcc=13.5V
ILINTR LINTRC.XLRPD=1 - 2.5 5.4 mA Drive dominant
SOT2=0 state
Power supply current BVce LIN=OPEN 1 A Ta=+25°C
| LINTRC.XLDPD=0 H BVcc=13.5V
HSLP LINTRC.XLRPD=1
- - 100 MA | TA=+105°C
LINTRC.PURSEL=1
Pull-up resistance LINTRC.PURSEL=1 20 30 60 kQ -
| Runeu LIN
vaiue LINTRC.PURSEL=0 | 180 300 520 | kQ -
"L" level
lotuin LIN LIN=BVcc=18V 40 - 200 mA -
output current
7V<LIN<18V
Input leakage current
) . lLini_rec LIN BVces LIN - - 20 HA -
receiver recessive state -
SOT2=1
LIN=0V
Input leakage current
. . ILiNiL_pom LIN BVcc=13.5V -1 - - mA -
receiver dominant state -
SOT2=1
Input leakage current BVcc=Vss=18V
.p 9 lLniL_eno LIN comrss -1 - +1 mA -
disconnected from ground - LIN=0V
Input leakage current BVcc=Vss=0V
P . X lunic_sv LIN cores - - 100 HA -
BVcc disconnected N LIN=18V
. SOT2=1 BVcc
recessive output voltage Vounr LIN - BVce \% -
BVcc=7.0V x 0.78
. SOT2=0
dominant output voltage Vouno LIN BVee=7.0V Vss - 1.6 V -
o BVce
recessive input voltage Virec LIN - - - \% -
x 0.6
. . BVce
dominant input voltage Vipom LIN - - - \% -
x 0.4
tral volt ; . BVce BVce BVcc
central voltage of receiver ) .
threshold Vot LIN x x o A
0.475 0.500 0.525
BVce
Hysteresis voltage of receiver N
threshold Vivsex LIN ) ) ) * v 2
0.175
stabilization time tior - - - - 70 ps -
Pull-up resistance value for
master node RunmsTr LIN - 900 1000 1100 Q -
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CY96800 Series

Parameter

Symbol

Pin
Name

Conditions

Valu e(BVcc)

Min

Typ

Max

Unit

Remarks

Duty cycle 1 ™

D:I-LINTX

LIN

tbit=50ps

0.396

= thus_rec_min
/(2xtbit)

VTHRX1_REC
=0.744xBVcc
VTHRX1_DOM
=0.581x BVcc

Duty cycle 2

D2LINTX

LIN

tbit=50ps
BVcc=7.6V to 18V

0.581

= tbus_rec_max
/(2xtbit)

VTHRX2_REC
=0.422xBVcc
VTHRX2_DOM
=0.284%xBVcc

Duty cycle 3 ™™

D3LINTX

LIN

tbit=96ps

0.417

= thus_rec_min
/(2xtbit)
VTHRX1_REC
=0.778xBVcc
VTHRX1_DOM
=0.616xBVcc

Duty cycle 4 ™®

D4LINTX

LIN

thit=96ps
BVcc=7.6V to 18V

0.590

= thus_rec_max
/(2xtbit)
VTHRX2_REC
=0.389%xBVcc
VTHRX2_DOM
=0.251xBVcc

Propagation delay of receiver

tr><7pd

(SIN2)

us

Symmetry of receiver propagation
delay

tr><7sym

(SIN2)

us

= tr><7pd(raising) -
tix_pd(falling)

Input capacitance

CLININ

LIN

100

pF

*1:Ventrx = (Vth_dom + Vth_rec)/2 *3

*2:Vhysrx = Vth_rec — Vth_dom *3

*3:Vth_dom: receiver threshold of the recessive to dominant LIN bus edge.
Vth_rec: receiver threshold of the dominant to recessive LIN bus edge.

*4: Bus load conditions (CBUS / RBUS): 1nF/1kQ, 6.8nF/660Q, 10nF/500Q.

*5: For reference purpose only

Document Number: 002-07479 Rev. *B

Page 81 of 98




aCYPRESS" CY96800 Series

- EMBEDDED IN TOMORROW

Block Diagram of LIN Transceiver

LIN Transceiver

[ ] Bvce
RLINF’U
] * [ ] LN
SOT2 ™ ‘
I/ O)— |+
USART2 |
SIN2 L~
> :

L

] Lvss

to INT11

Timing Chart of Stabilization time

LINTRC.XLDPD (

(LINTRC.XLRPD) | DT
>

SIN2 A Valid |
I

SOT2 Valid |
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Timing Chart of LIN Transceiver

thit tbit

soT2 | [

tbus_rec_min

VTHRX1_REC
VTHRX1_DOM
LIN BVcc
N VTHRX2_REC

\ 7 VTHRX2_DOM

tbus_rec_max

SIN2 |

—3 & —3 &
trx_para) trx_pd(ra)
SIN2
— & — &
tr>< pd(r2) tr>< pd(f2)

Document Number: 002-07479 Rev. *B Page 83 of 98




& CYPRESS

- EMBEDDED IN TOMORROW ™

14.19 Flash Memory Write/Erase Characteristics

(BVcc =6V to 18V, Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

CY96800 Series

Value . .
Parameter - Unit Conditions Remarks
Min Typ Max
Large Sector - 1.6 7.5 s Ta<+80°C
Sector erase Includes write time prior to
time Small Sector - 0.4 21 s - internal erase.
Security Sector - 0.31 1.65 S -
- <+80° Not including system-level
W(_)rd _(16—bit) Large Sector 25 400 us Ta 80°C ovortend g Sy
write time Small Sector - 25 400 us - time.
. ) o Includes write time prior to
Chip erase time - 5.1 25.05 s Ta<+80°C internal erase.
Note: While the Flash memory is written or erased, shutdown of the external power (BVcc) is prohibited. In the application

system where the external power might be shut down while writing or erasing, be sure to turn the power off by using a low
voltage detection function.

To put it concrete, change the external power in the range of change ration of power supply voltage
(-0.004V/ps to +0.004V/us) after the external power falls below the detection voltage (VDLX)*1

Write/Erase cycles and data hold time

Write/Erase Cycles Data Hold Time
(cycle) (year)
1,000 2072
10,000 102
100,000 572

*1: See " Low Voltage Detection Function Characteristics".
*2: This value comes from the technology qualification (using Arrhenius equation to translate high temperature measurements into normalized

value at + 85°C).
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15.Example Characteristics

W Power supply current
This characteristic is an actual value of the arbitrary sample. It is not the guaranteed value.

CY96F8D5K
Run Mode _
100.00 (BV¢c = 18V)
PLL clock (20MHz
10.00
< Main osc. (4MHz)
E
o}
O
1.00
0.10
-50 0 50 100 150
Ta[°C]
Sleep Mode (BV¢e = 18V)
100.000
,_10'000 F PLL clock (20MHz)
< i
E
)
S [ Main osc. (4MHz)
1.000
0.100
-50 0 50 100 150
Ta[°C]
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CY96F8D5K
Timer Mode BV..= 18V
10.000 (BVec = 18V)
1.000 | —
< F RC clock (2MHz) %,
£ [ _
_8 - Main osc. (4MHz) /
0.100

RC clock (100kHz)

0.010
-50 0 50 100 150
Ta[°C]
Stop Mode _
1,000 (BVc = 18V)
0.100 F _—
Z‘ - /
£,
Q
e
0.010
0.001
-50 0 50 100 150
TAl°C]
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CY96F8E5K
Run Mode =
100.00 e
PLL clock (20MHz
10.00
'<_E‘ Main osc. (4MHz)
k=
8
1.00
0.10
e 0 50 100 150
Sleep Mode (BVcc = 18V)
100.000
ﬁlO-OOO PLL clock (20MHz)
<
£,
Q
O " Main osc. (4MHz) —
1.000
0.100
50 0 50 100 150
TA[°C]
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CY96F8ESK
10,000 Timer Mode (BVcc = 18V)
1.000 ¢ —
< ' RC clock (2MH2) //’/,
= [ _
_8 - Main osc. (4MHz) /
0.100 ¢

RC clock (100kHz) /

0.010
-50 0 50 100 150
TA[°C]
Stop Mode _
1,000 (BV¢c = 18V)

0.100 ¢ _—

lcc [MA]

0.010

0.001

-50 0 50 100 150
Ta[°C]
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CY96800 Series

B Used setting

Mode

Selected Source Clock

Clock/Regulator and FLASH Settings

Run mode

PLL

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 20MHz

Main osc.

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

Sleep mode

PLL

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 20MHz
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)

Timer 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

CLKRC = 2MHz

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

FLASH in Power-down / reset mode

RC clock slow

CLKRC = 100kHz

(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
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B Charge pump voltage
Reference values obtained with simulations. It is not the guaranteed value.

(Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

Charge pump voltage
37

32 =~

27 "”””’V
2 <""””"
_—

VerolV]
N

7
2
5 10 15 20
BVcc[V]
B Condition of a simulation
Title Condition of a Simulation

Charge pump output current(ICPO):20[mA]

Output frequency(fCP):500[kHz]

Ccp1=0.022[uF])/ Ccpp=0.47[uF]

Forward voltage of D1/D2:0.28[V] (Forward current=0.1[A] , Ta = +25°C)

Charge pump voltage

Simulation circuit

ICP
<_
BVcc 51
ICPO
> lon | D2 —
cpP | CPO
¢ lo Cep1 - BVcc
PVss cP2
Vcpo
l v o<
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m "H" level output voltage of Three-phase Motor Pre-Driver
Reference values obtained with simulations. It is not the guaranteed value.

(Vss = PVss = LVss = 0V, Ta = - 40°C to + 105°C)

"H" level output voltage (GH_n)

16
maximum voltage (IOHGH=-1[mA])
14 — -— e o
—~|~  maximum voltage
~ (IOHGH=-5[mA])
12 7
”’
* / minimum voltage (IOHGH=-1[mA])
s 10 7
= / P — f— - -
8 7 2~ “ minimum lvoltage (IOHGH=-5[mA])
O 8 - - ge ( [mA])
/ /
6 ol f’ -
pls ~
4 < _Z -
”
-
2
5 10 15 20
BVcc[V]
"H" level output voltage (GL_n)
16

maximum Voltage (IOHGL=-1[mA])

- o oo o

14 —
Mﬂum voltage (IOHGL=-5[mA])
12 z

minimum Voltage (IOHGL=-1[mA])

x
S 10
>8 8 minimum Voltage (IOHGL=-5[mA])
6
4
2
5 10 15 20

BVcc[V]

**VOGH = GH_n—-SH_n, VOGL=GL_n
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B Condition of a simulation
Title Condition of a Simulation

Charge pump output frequency:500[kHz]

Ccp1=0.022[uF])/ Ccpp=0.47[uF]

Forward voltage of D1/D2:0.28[V] (Forward current=0.1[A] , Ta = +25°C)
SSWSDC.LBST3 to LBST0=1111g

SSWSDC.HBST3 to HBST0=1111g

MPDC2.LSR2 to LSR0=1114

MPDC2.HSR2 to HSR0=111¢

Vf (forward voltage of reverse connection protection diode):

"H" level output voltage (GH_n)
"H" level output voltage (GL_n)

Minimum condition:0.9[V]/ maximum condition:0.7[V]

B Simulation circuit

L 4
MB96F8D0/MB96FSEO
\/ D1
Vf =]
Ccpl
Charge ' Il
L 1 ¢
BVcc Pump cP
\/ b2
VBMON
]
L | *
—1 __BVcc PVce
- M —> == Ccp2
1 lomeH
L
GH_n
777 l
1
L
SH_n
R R
Waveform s¢ e
generator
BVcc
—
(| IOHGL
L
GL_n
RGG
PVss
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16.Ordering Information

CY96800 Series

CY96F8E5K3BEQ-GSE2

CY96F8D5KUBEQ-GSE1
CY96F8D5KUBEQ-GSE?2 Flash A

CY96F8E5KUBEQ-GSE1 (160.5KB)
CY96F8E5KUBEQ-GSE2

Part Number Flash Memory Package’
CY96F8D5K3BEQ-GSE1
CY96F8D5K3BEQ-GSE2 Flash A
CY96F8ESK3BEQ-GSEL (136.5KB)

48-pin plastic TEQFP
(LECO048)

CY9%F8 [1 5K O A EQGS ©

Pb free type

Revision

Design Option

Series

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

Document Number: 002-07479 Rev. *B

BiSn
Pure Sn

Bank B of Flash A: 8KB
Bank B of Flash A: 32KB

without LIN Transceiver
with LIN Transceiver
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17.Package Dimension

CY96800 Series

51 A\
36 E &AZS
~2N_HARARABARRR
@x)

b
N

]

q

h
o]

EEEEEEEER L
&
q

4
q

HHHAAAHAAA]

N
w

=e=
O @)

SEL

ela

D

TIBTBERTTITY Nemssne

BOTTOM VIEW

Al =
Al- J

b

11—

SECTION A-A’

[@]008@[c[r8®[p®)]
JioN

SIDE VIEW
DIMENSION
SYMBOL

MIN. [ NOM. | MAX.
A — | — | 170
Al 0.05 — | 0.15
D 12.00 BSC
D1 10.00 BSC
D2 7.17 REF
D3 6.10 REF
E 12.00 BSC
E1 10.00 BSC
E2 7.17 REF
E3 6.10 REF
R1 0.08 _ _—
R2 |0.08 — ] 020
6 0° 4° 8°
c 0.09 — | 020
b 0.27 0.32 0.37
L 0.45 0.60 | 0.75
L1 1.00 REF
L2 0.25
e 0.65 BSC
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DETAIL A

NOTES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

ADATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

%DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H
TO BE DETERMINED AT SEATING PLANE C.
DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

ADETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

&DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

&XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

12. JEDEC SPECIFICATION NO. REF : N/A

002-15529 **

PACKAGE OUTLINE, 48 LEAD TEQFP
10.0X10.0X1.7 MM LEC048 6.1X6.1 MM EPAD (SAWN) REV#*
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18.Package Thermal Resistance

CY96800 Series

This characteristic is the reference values measured under the following conditions. It is not the guaranteed value.

PCB(FR4) : JEDEC STANDARD
PCB SIZE : 114.3mm x 76.2mm x 1.6mm (4 layer)
L2/ L3 Residual copper rate : 90%

OTHER : It connects between PCB PAD with the Exposure PAD with the solder paste.
Place the thermal via hole to the PCB PAD.

Measurement Value

Package Symbol - Unit Remarks
Min Typ Max
0,0 - 18 - °C /W -
LEC048
Yy 2 - 9 - °C /W -

*1: B3a= (Tj(Junction Temperature) - Ta(Ambient Temperature)) / Po(Power Dissipation)

*2: Wyr= (Tj(Junction Temperature) — Package Surface Temperature) / Po(Power Dissipation)
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Page 95 of 98




& CYPRESS

- EMBEDDED IN TOMORROW

19.Major Changes
Spansion Publication Number: M96800_DS704-00016

CY96800 Series

Page Section

Change Results

Revision 2.0

Initial release

Revision 3.0

ELECTRICAL CHARACTERISTICS

41, 42 . .
1. Absolute Maximum Ratings

Remove "1" from name of the following parameters
- Power supply voltage : BVccr

- 12V analog power supply voltage : PVcc:

- 12V Input voltage : V12,

- Transient input voltage : Vysmon:

Change the condition of the following parameters
- Power supply voltage : BVccr

- 12V analog power supply voltage : PVcc:

- 12V Input voltage : V12

- LIN Input voltage : LIN,

- Transient input voltage : Vysmon:

Remove the following parameters

- Power supply voltage 2 : BVcc,

- 12V Input voltage 2 : V12,

- Transient input voltage 2 : Vygmonz

82

18. LIN Transceiver

83

85

Change the condition of Input leakage current receiver recessive
state : luni_rec

LIN=18V, SOT2=1
-

7V<LIN=<18V, BVCC=< LIN, SOT2=1

Correct the unit of Input leakage current receiver recessive state :
ILINILiREC

Add the following parameters

- Duty cycle 1 : D1 | ntx

- Duty cycle 2 : D2 | ntx

- Duty cycle 3 : D3 |nTx

- Duty cycle 4 : D4 nTx

- Propagation delay of receiver : ty pq

- Symmetry of receiver propagation delay : tix_sym
- Input capacitance : Cynin

Add the Timing Chart of LIN Transceiver

NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: CY96800 Series ASSP DC/BLDC Motor controller for 12V-Battery Datasheet
Document Number: 002-07479

CY96800 Series

Ress Orig. of Submission .
Revision ECN Change Date Description of Change
Migrated to Cypress and assighed document number 002-07479.
** - HIHA 04/28/2015
No change to document contents or format.
*A 5132858 HIHA 03/14/2016 |Updated to Cypress template
Update Cypress Logo.
*B 6495611 TORS 02/27/2018 |Change parts number from MB to CY.
Change package dimension.

Document Number: 002-07479 Rev. *B

Page 97 of 98



aCYPRESS" CY96800 Series

- EMBEDDED IN TOMORROW ™

Worldwide Sales and Design Support

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 cypress.com/arm PSoC® Solutions
Automotive cypress.com/automotive PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU
Clocks & Buffers cypress.com/clocks Cyp ress Devel oper cCommun ity
cypress.com/interface
Interface ypress.cominteria Community | Projects | Videos | Blogs | Training |
Internet of Things cypress.com/iot Components
Memo cypress.com/memory .
v Technical Support
Microcontrollers cypress.com/mcu
cypress.com/support
PSoC cypress.com/psoc
Power Management ICs cypress.com/pmic
Touch Sensing cypress.com/touch
USB Controllers cypress.com/usb
Wireless Connectivity cypress.com/wireless

© Cypress Semiconductor Corporation, 2015-2019. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”).
This document, 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 countries worldwide. Cypress reserves all rights under such laws and treaties and does not, except as
specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights. If the Software is not
accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of 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 patents that are infringed by the Software (as provided by Cypress, unmodified) to
make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, maodification, translation, or
compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO
THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing device can be absolutely secure. Therefore, despite security
measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach, such as unauthorized
access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS
CREATED USING CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATALOSS OR THEFT,
OR OTHER SECURITY INTRUSION (collectively, “Security Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby
do release Cypress from any claim, damage, or other liability arising from any Security Breach. 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. “High-Risk Device” means any device or system whose failure
could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations, surgical implants, and other
medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly
or indirectly, the failure of the High-Risk Device, 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 any use of a Cypress product as a Critical Component in a High-Risk Device. You
shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates, distributors, and assigns harmless from and against all claims, costs,
damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property damage arising from any use of a
Cypress product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any
High-Risk Device except to the limited extent that (i) Cypress’s published data sheet for the product explicitly states Cypress has qualified the product for use
in a specific High-Risk Device, or (ii) Cypress has given you advance written authorization to use the product as a Critical Component in the specific High-Risk
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Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks
or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other
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