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Microcontroller

CY96380 series is based on Cypress advanced 16FX architecture (16-bit with instruction pipeline for RISC-like performance).
The CPU uses the same instruction set as the established 16LX series - thus allowing for easy migration of 16LX Software to the
new 16FX products. 16FX improvements compared to the previous generation include significantly improved performance - even
at the same operation frequency, reduced power consumption and faster start-up time.

For highest processing speed at optimized power consumption an internal PLL can be selected to supply the CPU with up to
56MHz operation frequency from an external 4MHz resonator. The result is a minimum instruction cycle time of 17.8ns going
together with excellent EMI behavior. An on-chip clock modulation circuit significantly reduces emission peaks in the frequency
spectrum. The emitted power is minimized by the on-chip voltage regulator that reduces the internal CPU voltage. A flexible clock

Cypress Semiconductor Corporation
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tree allows to select suitable operation frequencies for peripheral resources independent of the CPU speed.

Features

Technology
m 0.18 ym CMOS

CPU
m F°MC-16FX CPU
m Up to 56 MHz internal, 17.8 ns instruction cycle time

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

m 8-byte instruction execution queue

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

System Clock

m On-chip PLL clock multiplier (x1 - x25, x1 when PLL stop)

m 3 MHz - 16 MHz external crystal oscillator clock (maximum
frequency when using ceramic resonator depends on
Q-factor).

m Up to 56 MHz external clock for devices with fast clock input
feature

m 32-100 kHz subsystem quartz clock

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

m Clock source selectable from main- and subclock oscillator
(part number suffix “W”) and on-chip RC oscillator,
independently for CPU and 2 clock domains of peripherals.

m Low Power Consumption - 13 operating modes : (different
Run, Sleep, Timer modes, Stop mode)

m Clock modulator
On-chip Voltage Regulator

m Internal voltage regulator supports reduced internal MCU

voltage, offering low EMI and low power consumption figures

198 Champion Court

Low Voltage Reset

m Reset is generated when supply voltage is below minimum.

Code Security

m Protects ROM content from unintended read-out

Memory Patch Function
m Replaces ROM content

m Can also be used to implement embedded debug support

DMA

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

Interrupts

m Fast Interrupt processing

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

Timers

m Three independent clock timers (23-bit RC clock timer, 23-bit
Main clock timer, 17-bit Sub clock timer)

m Watchdog Timer

. San Jose, CA 95134-1709 . 408-943-2600
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CAN

m Supports CAN protocol version 2.0 part Aand B
m 1ISO16845 certified

m Bit rates up to 1 Mbit/s

m 32 message objects

m Each message object has its own identifier mask

m Programmable FIFO mode (concatenation of message
objects)

m Maskable interrupt

m Disabled Automatic Retransmission mode for Time Triggered
CAN applications

m Programmable loop-back mode for self-test operation

USART
m Full duplex USARTs (SCI/LIN)
m Wide range of baud rate settings using a dedicated reload timer

m Special synchronous options for adapting to different
synchronous serial protocols

m LIN functionality working either as master or slave LIN device
1’c
m Up to 400 kbps

m Master and Slave functionality, 8-bit and 10-bit addressing

A/D Converter
m SAR-type
m 10-bit resolution

m Signals interrupt on conversion end, single conversion mode,
continuous conversion mode, stop conversion mode, activation
by software, external trigger or reload timer

A/D Converter Reference Voltage switch

m 2 independent positive A/D converter reference voltages
available

Reload Timers
m 16-bit wide

m Prescaler with 1/21, 1/22, 1/23, 1/24, 1/25, 1/26 of peripheral
clock frequency

m Event count function

Free Running Timers

m Signals an interrupt on overflow, supports timer clear upon
match with Ou$utCompare 54) Prescalerwith 1, 1/21, 1/22,
1123, 1724 1/2°, 1125, 1/27,1/28 of peripheral clock frequency

Document Number: 002-04582 Rev. *C

Input Capture Units

m 16-bit wide

m Signals an interrupt upon external event

m Rising edge, falling edge or rising & falling edge sensitive
Output Compare Units

m 16-bit wide

m Signals an interrupt when a match with 16-bit I/O Timer occurs

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

Programmable Pulse Generator

m 16-bit down counter, cycle and duty setting registers
m Interrupt at trigger, counter borrow and/or duty match
m PWM operation and one-shot operation

m Internal prescaler allows 1, 1/4, 1/16, 1/64 of peripheral clock
as counter clock and Reload timer overflow as clock input

m Can be triggered by software or reload timer

Stepper Motor Controller

m Stepper Motor Controller with integrated high current output
drivers

m Four high current outputs for each channel
m Two synchronized 8/10-bit PWMs per channel

m Internal prescaling for PWM clock: 1, 1/4, 1/5, 1/6, 1/8, 1/10,
1/12, 1/16 of peripheral clock

m Separate power supply for high current output drivers

LCD Controller

m LCD controller with up to 4 COM x 65 SEG

m Internal or external voltage generation

m Duty cycle: Selectable from options: 1/2, 1/3 and 1/4
m Fixed 1/3 bias

m Programmable frame period

m Clock source selectable from three options (peripheral clock,
subclock or RC oscillator clock)

m On-chip drivers for internal divider resistors or external divider
resistors

m On-chip data memory for display
m LCD display can be operated in Timer Mode
m Blank display: selectable

m All SEG, COM and V pins can be switched between general
and specialized purposes

m External divided resistors can be also used to shut off the
current when LCD is deactivated
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Sound Generator

m 8-bit PWM signal is mixed with tone frequency from 16-bit
reload counter

m PWM clock by internal prescaler: 1, 1/2, 1/4, 1/8 of peripheral
clock

Real Time Clock

m Can be clocked either from sub oscillator (devices with part
number suffix “W”), main oscillator or from the RC oscillator

m Facility to correct oscillation deviation of Sub clock or RC
oscillator clock (clock calibration)

m Read/write accessible second/minute/hour registers

m Can signal interrupts every half
second/second/minute/hour/day

m Internal clock divider and prescaler provide exact 1s clock

External Interrupts
m Edge sensitive or level sensitive
m Interrupt mask and pending bit per channel

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

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

Non Maskable Interrupt

m Disabled after reset

m Once enabled, can not be disabled other than by reset.
m Level high or level low sensitive

m Pin shared with external interrupt 0.

External Bus Interface

m 8-bit or 16-bit bidirectional data

m Up to 24-bit addresses

m 6 chip select signals

m Multiplexed address/data lines

m Non-multiplexed address/data lines
m Wait state request

m External bus master possible

m Timing programmable

Document Number: 002-04582 Rev. *C

Alarm Comparator

m Monitors an external voltage and generates aninterruptin case
of a voltage lower or higher than the defined thresholds

m Threshold voltages defined externally or generated internally

m Status is readable, interrupts can be masked separately

1/0 Ports

m Virtually all external pins can be used as general purpose 1/0
m All push-pull outputs (except when used as 12C SDA/SCL line)
m Bit-wise programmable as input/output or peripheral signal

m Bit-wise programmable input enable

m Bit-wise programmable input levels: Automotive /
CMOS-Schmitt trigger / TTL

m Bit-wise programmable pull-up resistor

m Bit-wise programmable output driving strength for EMI
optimization

Package
m 120-pin plastic LQFP

Flash Memory

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

m A flag indicating completion of the algorithm

m Number of erase cycles: 10,000 times

m Data retention time: 20 years

m Erase can be performed on each sector individually

m Sector protection

m Flash Security feature to protect the content of the Flash

m Low voltage detection during Flash erase

Page 3 of 119
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1. Product Lineup

Features CY96V300B CY96(F)38x

Product type Evaluation sample Flash product: CY96F38x
yp P Mask ROM product: CY9638x

Product options

YS Low voltage reset persistently on / Single clock
RS Low voltage reset can be disabled / Single clock
YW Low voltage reset persistently on / Dual clock
RW Low voltage reset can be disabled / Dual clock
TS NA indep. 32 KB Flash / Low voltage reset persistently on / Single clock
HS indep. 32 KB Flash / Low voltage reset can be disabled / Single clock
T™W indep. 32 KB Flash / Low voltage reset persistently on / Dual clock
HW indep. 32 KB Flash / Low voltage reset can be disabled / Dual clock
Flash/ROM RAM
128 KB 6 KB CY96384Y, CY96384R
160 KB 8 KB CY96385Y, CY96385R, CY96F385Y, CY96F385R
288 KB 16 KB CY96F386Y, CY96F386R
416 KB 16 KB Rogéflﬂ?:t?or:ir;my CY96F387Y, CY96F387R
576 KB external RAM,
[FlashA: 544 KB, | 28KB | 92KBinternal RAM CY96F388T, CY96F388H
Flash B: 32 KB]
832 KB
[Flash A: 544 KB, 32 KB CY96F389Y, CY96F389R
Flash B: 288 KB]
Package BGA416 LQM120
DMA 16 channels 7 channels
USART 10 channels 5 channels
12C 2 channels 1 channel
A/D Converter 40 channels 16 channels
A/D Converter Reference yes Only for CY96F386Y, CY96F386R, CY9I6F387Y, CYOBF387R

Voltage switch

6 channels + 1

channel (for PPG) 4 channels + 1 channel (for PPG)

16-bit Reload Timer

16-bit Free-Running Timer 4 channels 2 channels

16-bit Output Compare 12 channels 4 channels

Document Number: 002-04582 Rev. *C Page 5 of 119
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Features CY96V300B CY96(F)38x

16-bit Input Capture 12 channels 8 channels

16-bit Programmable Pulse 20 channels 8 channels
Generator

Other than below: 2 channels
CAN Interface 5 channels CY96384Y, CY96384R, CY96(F)385Y, CY96(F)385R,:
1 channel
Stepping Motor Controller 6 channels 5 channels
External Interrupts 16 channels 8 channels
Non-Maskable Interrupt 1 channel
Sound generator 2 channels 2 channels

LCD Controller

4 COMx 72 SEG

4 COM x 65 SEG

Real Time Clock

1

I/O Ports 136 94 for part number with suffix "W", 96 for part number with suffix "S"
Other than below: 2 channels
Alarm comparator 2 channels CY96384Y, CY96384R, CY96(F)385Y, CY96(F)385R;:
1 channel
External bus interface Yes
Chip select 6 signals

Clock output function 2 channels

Low voltage reset Yes
On-chip RC-oscillator Yes

Document Number: 002-04582 Rev. *C
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2. Block Diagram
Block Diagram of CY96(F)38x

p ADOO ... AD15
—————————® A00 ... A23 CKOTO0, CKOT1, CKOT1_R —
———————P ALE CKOTX0, CKOTX1, CKOTX1_R -&—
4>
—— \W:I)?XL X, WRHX X0, X*1
NRLX. X0A, X1A ™1
—— B HAKX RSTX
RDY NMI MDO...MD2
ECLK
LBX, UBX
> CS0..CS5, CS3 R
External Bus 16FX Interrupt Flash Flash Memory Patch Clock &
Interface CPU Controller Memory A Memory B 2 Unit Mode Controller
A A # A A A A
/ \i \i \i Y \i
| 16FX Core Bus (CLKB) |
A A A A A A A
Y A A Y A A Y
DMA Peripheral Peripheral Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM Boot ROM Regulator
SDAO0 = § t
12C - X Vee
SCLO = 1 ch. o Vss
N C
3
@ CAN | g TX0,TX17®
AVge —B T |a»| Interfage .
AVss — B> _ g 2ch.® |<@— RX0,RX17®
AVRu — 10-bitADC | S
AVRL/AVRH2 * —» 16 ch. i S
ANO .. AN15 —B o Sound —®» SGO0, SGO1, SGO0_R, SGO1_R
ADTG —p» <& Generator
L 2ch. B SGAO, SGA1, SGAO_R, SGA1_R
TIN2_R 16-bit Reload =
TINO ... TIN3 —pm{ 10-DIt RElOA o
Timer - X | -— SINO...SIN2,SIN4,SIN5
TOTI R, TOT2 R <&— 4, 3™ YT = S0T0.5012,5074,50Ts
TOTO ... TOT3 & = ’ -« SCKO...SCK2,SCK4,SCK5
FRCKO—3»-| 8
FRCKO_R—» % Alarm -¢— ALARMO
INO, INT—®|  |/O Timer 0 i Co?é)rﬁr%tor <€— ALARM173
INO_R ... IN3_R—=| ICUO/1/2/3 | gp| &
= T OCU 0/1/2/3 .
OUTO ... OUT3 --— o 16-bit PPG «@— TTGO..TTG7
OUTO_R...OUT3_R<— > 8ch. L g ppGo.. PPG7
RLT6| —®» PPGO_R..PPG5 R
FRCK1 —® /0 Timer 1
ING ... IN7 —p| ICU 4/5/6/7 |- —pp» PWM1MO ... PWM1M4
- - o Motor — PWM2MO ... PWM2M4
> Controller [~ PWM2P0 ... PWM2P4
INTO .. INT7 —B  External | 5 oh. DVeo
INT1_R...INT7 R —p| Interrupt ~€— DVgg
COMO ... COM3 <&— controller/ |=am [<% Clock B wot
SEGO ... SEG64 <& driver
*1: XOA, X1A only available on devices with suffix “W” - *3: CAN1 and ALARM1 not available on CY96384 and CY96(F)385
*2: Flash B only available on CY96F388 and CY96F389 *4: AVRH2 only available on CY96F386 and CY96F387

Document Number: 002-04582 Rev. *C Page 7 of 119
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3. Pin Assignment

Pin Assignment of CY96(F)38x

POO_1/INT4_RWRHX/SEG13
P12_3/0UT2_R/A12/SEGT7
P12_2/TOT1_R/A11/SEG6
P12_1/TIN1_R/A10/SEG5
P11_4/PPG3_R/A05/SEGO
P11_3/PPG2_R/A04/COM3
P11_2/PPG1_R/A03/COM2
P11_1/PPGO_R/A02/COM1
P11_0/A01/COMO/CS5

P00_0/INT3_R/HAKX/SEG12

P12 7/INT‘I_R/HRQ/SEG1‘I

P12_6/TOT2_R/A15/SEG10
P12_5/TIN2_R/A14/SEG9

P12_4/OUT3_R/A13/SEGS

P11_7/INO_R/AO8/SEG3

P11_6/FRCK0_R/A07/SEG2

P11_5/PPG4_RI/AOB/SEG1
X0A/P04_0 "1

P00_2/INT5_R/RDY/SEG14
RSTX

P12_0/IN1_R/A09/SEG4

X1A/P04_ 171
MD2
MDO

Vce
Vss

cgQb
X X =
O o o oo o o o o e

Vss

vss O}
P00_3/INT6_R/A00/CS3_R/ISEG15 [
P00_4/INT7_R/ALE/SEG16 [
P00_5/TTG2/TTG6/IN6/RDX/SEG17 [
P00_6/TTG3/IN7MWR(L)X/TTG7/SEG18 ]
P00_7/SGOO/ECLK/SEG19 []
P0O1_0/SGAO/ADO0/SEG20 [
P01_1/OUTO/CKOT1/ADO1/SEG21 []
P01_2/0UT1/CKOTX1/AD02/SEG22 [
P01_3/PPG5/AD03/SEG23 [
P01_4/ADO4/SIN4/SEG24 [
P01_5/AD05/SOT4/SEG25 []
P01_6/AD06/SCK4/SEG26 []
P01_7/CKOTX1_R/ADO7/SEG27 [
P02_0/CKOT1_R/ADO8/SEG28 []
P02_1/IN6_R/AD09/SEG29 []
P02_2/IN7_R/AD10/SEG30 [
P02_3/SGO0_R/AD11/SEG31 []

90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61

LQFP - 120

Package code (mold)

47

[ Vee

] P10_3/PWM2M4/PPGT7

[] P10_2/PWM2P4/SCK2/PPG6
[] P10_1/PWM1M4/SOT2/TOT3
[] P10_0/PWM1P4/SIN2/TIN3
] Po9_7/PWM2M3

[] DVss

[] DVce

] PO9_6/PWM2P3

] PO9_5/PWM1M3

7] PO9_4/PWM1P3

[1 PO9_3/PWM2M2

] PO9_2/PWM2P2

[1 PO9_1/PWM1M2

[1 Po9_o/PWM1P2

[] Pos_7/PWM2M1

[1 PO8_6/PWM2P1

[1 PO8_5/PWM1M1

P13 2/PPG(;/TINO/FRCK1/CSS/A23/SEG43

P02_4/SGA0_R/AD12/SEG32 []109 LQM120 42 [] DVss
P02_5/0UT0_R/AD13/SEG33 []110 41 [ bvee
P02_6/0UT1_R/AD14/SEG34 [ 111 40 [ Pos_a/PwM1P1
P02_7/PPG5_R/AD15/SEG35 []112 39 [] Po8_3/PwM2Mo
P03_0/VO/A16/SEG36 []113 38 [[] Po8_2/PWM2P0
PO3_1/V1/A17/SEG37 []114 37 [ Pos_1/PWM1MO
PO3_2/V2/A18/SEG38 []115 36 |_] P08_0/PWM1PO
PO3_3/V3/A19/SEG39 []116 35 [[] P05_7/AN15/TOT2/SGA1_R/SEG64
PO3_4/INT4/RX0 []117 34 [ Po5_6/AN14/TIN2/SGO1_R/SEG63
P03 5Tx0 []118 33 [] P0o5_5/AN13/TX1/SEG62 "3
P03_6/NMIINTO []119 ® 32 [] PO5_4/AN12/RX1/INT2_R/SEG61 "3
Vee |_]120 31 [ Vss
\ 12 3 456 7 8 9 101 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
IJIJIJUUUUUUUUUUUUUUUUUUUULJUIJIJIJIJIJ
n OO A TWLONOVOODD=-N®MSTWeE QTYF anN oo Q
8°8533330332328588R888 088888
w wow W wwwoenonwwwwwww g T w ¢ W
2002000033080 00007 € onow
STABXOREXIOOREBL ST B g T SO <=
EE ™4 3 =
S99BEERAERGJESEE0 2 £S83
g = PB\OBEBZZ\KEEZZ S <200
NN 0n 0SO9XEJ_SaLrLs=SE& z JIa®
2228250993888 kzegezs 5255
TLYxs$I2ETEYQSZEEES 2533
s Q0 £ 180gJ S3SZ53S <=9 LZ35 <=
LaooxrxorkEsSH < 1zzz5 S< =<
- 5 = E o v ZZJZ o2z ' < =
EEEs=*20% I<Y9 353 < 9 %%
£2229 ®Hog S8t Z22Z N WIS
NS SEa 29 g8 I588 [
R 0w & o QF aa ©' © a g
Laggow o g8
o

*1: Devices with suffix W: X0A, X1A
Devices with suffix S: P04_0, P04_1

*2: Alarm1 not available on CY96384 and CY96(F)385

*3: TX1 resp. RX1 not available on CY96384 and CY96(F)385
*4: AVRH2 only available on CY96F386 and CY96F387

(LQM120)

Document Number: 002-04582 Rev. *C
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4. Pin Function Description

Pin Function Description (1 of 3)

Pin name Feature Description
External bus interface (non multiplexed mode) data input/output.
ADn External bus External bus interface (multiplexed mode) address output and data
input/output
ADTG ADC A/D converter trigger input
ALARMnN Alarm comparator Alarm Comparator n input
ALE External bus External bus Address Latch Enable output
An External bus External bus non-multiplexed address output
ANnN ADC A/D converter channel n input
AVce Supply Analog circuits power supply
AVRH ADC A/D converter high reference voltage input
AVRH2 ADC Alternative A/D converter high reference voltage input
AVRL ADC A/D converter low reference voltage input
AVgg Supply Analog circuits power supply
C Voltage regulator Internally regulated power supply stabilization capacitor pin
CKOTn Clock output function Clock Output function n output
CKOTn_R Clock output function Relocated Clock Output function n output
CKOTXn Clock output function Clock Output function n inverted output
CKOTXn_R Clock output function Relocated Clock Output function n inverted output
COMn LCD LCD COM pins
ECLK External bus External bus clock output
CSn External bus External bus chip select n output
CSn_R External bus Relocated External bus chip select n output
DVce Supply SMC pins power supply
FRCKn Free Running Timer Free Running Timer n input
FRCKn_R Free Running Timer Relocated Free Running Timer n input
HAKX External bus External bus Hold Acknowledge
HRQ External bus External bus Hold Request
INNn ICU Input Capture Unit n input
INn_R ICU Relocated Input Capture Unit n input
INTn External Interrupt External Interrupt n input

Document Number:

002-04582 Rev. *C
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CY96380 Series

Pin Function Description (2 of 3)

Pin name Feature Description
INTn_R External Interrupt Relocated External Interrupt n input
LBX External bus External Bus Interface Lower Byte select strobe output
MDn Core Input pins for specifying the operating mode.
NMI External Interrupt Non-Maskable Interrupt input
OUTn OoCuU Output Compare Unit n waveform output
OouUTn_R OoCuU Relocated Output Compare Unit n waveform output
Pxx_n GPIO General purpose 10
PPGn PPG Programmable Pulse Generator n output
PPGn_R PPG Relocated Programmable Pulse Generator n output
PWMn SMC SMC PWM high current
RDX External bus External bus interface read strobe output
RDY External bus External bus interface external wait state request input
RSTX Core Reset input
RXn CAN CAN interface n RX input
SCKn USART USART n serial clock input/output
SCLn 12C 12C interface n clock 1/O input/output
SDAN 12C 12C interface n serial data 1/O input/output
SEGn LCD LCD segment n
SGA Sound Generator SG amplitude output
SGO Sound Generator SG sound/tone output
SGA_R Sound Generator Relocated SG amplitude output
SGO_R Sound Generator Relocated SG sound/tone output
SINn USART USART n serial data input
SOTn USART USART n serial data output
TINNn Reload Timer Reload Timer n event input
TINNn_R Reload Timer Relocated Reload Timer n event input
TOTn Reload Timer Reload Timer n output
TOTn_R Reload Timer Relocated Reload Timer n output
TTGn PPG Programmable Pulse Generator n trigger input
TXn CAN CAN interface n TX output
UBX External bus External Bus Interface Upper Byte select strobe output

Document Number:

002-04582 Rev. *C
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CY96380 Series

Pin Function Description (3 of 3)

Pin name Feature Description

Vn LCD LCD voltage references

Vee Supply Power supply

Vss Supply Power supply

WOT RTC Real Timer clock output

WRHX External bus External bus High byte write strobe output
WRLX/WRX External bus External bus Low byte / Word write strobe output

X0 Clock Oscillator input

XO0A Clock Subclock Oscillator input (only for devices with suffix “W”)
X1 Clock Oscillator output

X1A Clock Subclock Oscillator output (only for devices with suffix “W”)

Document Number: 002-04582 Rev. *C
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5. Pin Circuit Type

Pin Circuit Types (1 of 2)

LQM120
Pin No. %::'ﬂ
1 Supply
2 F
3to 11 J
12,13 N
14 to 21 K
22 Supply
23t0 24 G
25 Supply
26 to 29 K
30,31 Supply
321035 K
36 to 40 M
41,42 Supply
43to 52 M
53,54 Supply
55 to0 59 M
60, 61 Supply
62 to 64 C
65, 66 A
67 Supply
68,69 B "2
68,69 H™S
70 E
7110 89 J
90 to 91 Supply
92 to 112 J
113 to 116 L

Document Number: 002-04582 Rev. *C

Page 12 of 119



a‘ CYPRESS CY96380 Series

~@»” EMBEDDED IN TOMORROW™

Pin Circuit Types (2 of 2)

LQM120
Pin No. cireult
Type
117 to 119 H
120 Supply

*1: See 6.“/0 Circuit Type” for details on the 1/O circuit types
*2: Devices with suffix “W”
*3: Devices without suffix “W”
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EMBEDDED IN TOMORROW™

CY96380 Series

6. 1/0 Circuit Type

Type Circuit Remarks
X1[_F—e &C}
R High-speed oscillation circuit:
* Programmable between oscillation mode (external
crystal or resonator connected to X0/X1 pins) and
Xout Fast external Clock Input (FCI) mode (external clock
A MRFBE — 2 \ ﬂ connected to X0 pin)
» Programmable feedback resistor = approx.
2 * 0.5 MQ. Feedback resistor is grounded in the
R FCl center when the oscillator is disabled or in FCl mode
xo[ ] >
FCl or osc disable
Xout
x1A[ }— &Oiu
R
Low-speed oscillation circuit:
B SREBE * Programmable feedback resistor = approx.
- 2 * 5 MQ. Feedback resistor is grounded in the center
when the oscillator is disabled
R
X0A[ —
osc disable
* Mask ROM and EVA device:
c R CMOS Hysteresis input pin
D—/\/\/\/’— Hysteresis | « Flash device:
inputs CMOS input pin
E Pull-up « CMOS Hysteresis input pin

Resistor

R

. Hysteresis
inputs

* Pull-up resistor value: approx. 50 kQ

Document Number: 002-04582 Rev. *C
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~@»” EMBEDDED IN TOMORROW "

CY96380 Series

Type Circuit Remarks
F Power supply input protection circuit
A/D converter ref+ (AVRH/AVRH2) power supply in-
[ ANE put pin with protection circuit
G Flash devices do not have a protection circuit against
AVR VCC for pins AVRH/AVRH2
T Devices without AVRH reference switch do not have
ANE an analog switch for the AVRL pin
pull-up control
I— Pout
Nout CMOS level output (programmable I, =5 mA,
R IOH =-5mAand lOL =2 mA, lOH =-2 mA)
2 different CMOS hysteresis inputs with input
H Standby control _j— Hysteresis input shutdown function
for input shutdown Automotive input with input shutdown function
y o TTL input with input shutdown function
fsgflf:]%ll)}t’ gﬁagécgwn — Hysteresis input Programmable pull-up resistor: 50 kQ approx.
Standby control - Automotive input
for input shutdown —
Standby control TTL input
for input shutdown

Document Number: 002-04582 Rev. *C
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CY96380 Series

~@»” EMBEDDED IN TOMORROW

Remarks

CMOS level output (programmable o, =5 mA,
IOH =-5mAand IOL =2 mA, lOH =-2 mA)

2 different CMOS hysteresis inputs with input
shutdown function

Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50 kQ approx.
SEG or COM output

Type Circuit
pull-up control

}— Pout

}7 Nout
Standby control ®7 Hysteresis input

J for input shutdown
Standby control @* Hysteresis input
for input shutdown
Standby control ' Automotive input
for input shutdown —
Standby control ] TTL input
for input shutdown ——
SEG, COM output
pull-up control
}— Pout
}7 Nout
K Standby control @7 Hysteresis input
for input shutdown
Standby control ) ) Hysteresis input
for input shutdown
Standby control | Automotive input
for input shutdown
Standby control | TTL input
for input shutdown
r Analog input
SEG output

CMOS level output (programmable o =5 mA,
IOH =-5mAand IOL =2 mA, lOH =-2 mA)

2 different CMOS hysteresis inputs with input
shutdown function

Automotive input with input shutdown function
TTL input with input shutdown function.
Programmable pull-up resistor: 50 kQ approx.
Analog input

SEG output
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CY96380 Series

~@»” EMBEDDED IN TOMORROW™

Type Circuit

Remarks

pull-up control

}— Pout

[T

F——— Nout CMOS level output (programmable I, =5 mA,
loy=-5mAand lg. =2 mA, lpy =-2 mA)
R 2 different CMOS hysteresis inputs with input
VYV Hysteresis input shutdown function
%fﬂ%% gﬁﬂf&%‘wn @7 Automotive input with input shutdown function
L _ TTL input with input shutdown function
Standby control @— Hysteresis input Programmable pull-up resistor: 50 kQ approx.
for input shutdown Analog input
) Vx input
Standby control Automotive input SEG output
for input shutdown
Standby control | TTL input
for input shutdown
& Analoginput
SEG output
Vx input
pull-up control
I— Pout
|7 Nout _
CMOS level output (programmable Io; =5 mA,
R IOH = -5 mA and IOL =2 mA, IOH =-2 mA, IOL =30
o mA, lgy = -30 mA)
Hysteresis input
M Standby control y 1S Inpu 2 different CMOS hysteresis inputs with input

for input shutdown

Standby control Hysteresis input

for input shutdown

Standby control Automotive input

for input shutdown

Standby control
for input shutdown

TTL input

v

shutdown function

Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50 kQ approx.
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CY96380 Series

~@»” EMBEDDED IN TOMORROW™

Type Circuit

Remarks

pull-up control

—— Pout
}7 Nout

N Standby control Hysteresis input

for input shutdown

Standby control

Hysteresis input
for input shutdown

Standby control

for input shutdown —— Automotive input

b

Standby control

for input shutdown TTL input

/

CMOS level output (Ig. =3 MA, Igy =-3 mA)
2 different CMOS hysteresis inputs with input

shutdown function

Automotive input with input shutdown function

TTL input with input shutdown function

Programmable pull-up resistor: 50 kQ approx.
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EMBEDDED IN TOMORROW

7. Memory Map

CY96V300B CY96(F)38x
FF:FFFFy
USER ROM /
Emulation ROM N
External Bus™
DE:0000
External Bus External Bus
10:0000y
Boot-ROM Boot-ROM
OF:E000y
Reserved
OE:0000 Reserved
External RAM
02:00004
Reserved
Internal RAM RAMEND12 [ Internal RAM | RAM availability
2 depending on the
bank 1 RAMSTART1 bank 1 device
01:0000y Reserved
ROM/RAM MIRROR ROM/RAM MIRROR
00:80004
Internal RAM
RAMSTARTO'2 bank 0
Internal RAM Reserved
bank 0 External Bus end
address™
RAM- 3 External Bus
STARTO
00:0C00,, External Bus
Peripherals Peripherals
00:03804
*1 *1
00:01804 GPR GPR
00:01004 DMA DMA
00:00F 0, External Bus External Bus
00:0000,, Peripheral Peripheral
*1: Unused GPR banks can be used as RAM area
*2: For External Bus end address and RAMSTART/END addresses, please refer to the table on the next page.
*3: For EVA device, RAMSTARTO depends on the configuration of the emulated device.
*4: For details about USER ROM area, see the 9.“User ROM Memory Map for Flash Devices” and
10.“User ROM Memory Map for Mask Rom Devices” on the following pages.
The External Bus area and DMA area are only available if the device contains the corresponding resource.
The available RAM and ROM area depends on the device.
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8. RAMSTART/END and External Bus End Addresses

CY96380 Series

Devices Bank ORAM Ri?v'l“;ile External Busend | RAMSTARTO RAMSTART1 | RAMEND1
CY96384 6 KByte - 00:61FFy 00:6A40,; - -
CY96385/F385 8 KByte - 00:61FFy 00:6240,, - -
CY96F386, CYO6F387 | 16 KByte - 00:41FFy 00:4240,, ] -
CY96F388 28 KByte - 00:11FFy 00:1240,, ] -

CY96F389 28KByte | 4KByte 00:11FFy 00:1240,, 01:8000,, 01:8FFFy,
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CY96380 Series

9. User ROM Memory Map for Flash Devices

Alternative mode
CPU address

FF:FFFFy
FF:0000y4
FE:FFFFy
FE:0000y
FD:FFFFy
FD:0000
FC:FFFFy
FC:0000,
FB:FFFFy
FB:0000y
FAFFFFy
FA:00004
FO:FFFFy
F9:0000y
F8:FFFFy
F8:0000y
F7:FFFFy
F7:0000y
F6:FFFFy
F6:0000y
F5:FFFFy
F5:0000y
F4:FFFFy
F4:0000y
F3:FFFFy
F3:0000y
F2:FFFFy
F2:0000y
F1:FFFFy
F1:0000y
FO:FFFFy
F0:0000y
EO:FFFFy

E0:0000y
DF:FFFFy

DF:8000
DF:7FFFy
DF:6000,,
DF:5FFFy
DF:4000,
DF:3FFFy
DF:2000,,
DF:1FFFy
DF:0000,
DE:FFFFy

DE:0000y

Flash memory
mode address
3F:FFFFy
3F:00004
3E:FFFFy
3E:00004
3D:FFFFy
3D:0000y
3C:FFFFy
3C:0000y
3B:FFFFy
3B:0000y
3AFFFFy
3A:00004
39:FFFFy
39:00004
38:FFFFy
38:00004
37:FFFFy
37:00004
36:FFFFy
36:00004
35:FFFFy
35:00004
34:FFFFy
34:00004
33:FFFFy
33:00004
32:FFFFy
32:00004
31:FFFFy
31:00004
30:FFFFy
30:00004

1F:7FFFy
1F:6000y
1F:5FFFy
1F:4000,
1F:3FFFy
1F:2000y
1FAFFFy
1F:00004

CY96F385R CY96F386R CY96F387R
CY96F385Y CY96F386Y CY96F387Y
Flash size Flash size Flash size
160kByte 288kByte 416kByte
S39 - 64K S39 - 64K S39 - 64K
S38 - 64K S38 - 64K S38 - 64K

S37 - 64K S37 - 64K
Flash A
S36 - 64K S36 - 64K
S35 - 64K
S34 - 64K
External bus
External bus
External bus
Reserved Reserved Reserved
SA3 - 8K SA3 - 8K SA3 - 8K
SA2 - 8K SA2 - 8K SA2 - 8K
Flash A
SA1-8K SA1-8K SA1 - 8K
SA0 - 8K SA0 - 8K SA0 - 8K
Reserved Reserved Reserved

*1: Sector SAO contains the ROM Configuration Block RCBA at CPU address DF:0000 - DF:007F
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CY96F388T CY96F389R
CY96F388H CY96F389Y
: Flash size Flash size
Alternative mode Flash memo
CPU address ~ mode addresrg 576kByte 832kByte
FF:FFFFy 3F:FFFFy - -
FF:0000y 3F:0000y S39 - 64K S39 - 64K
FE:FFFFy 3E:FFFFy
FE:0000y 3E:00004 S38 - 64K S38 - 64K
FD:FFFFy 3D:FFFFy - -
FD:0000y 3D:0000y S37 - 64K S37 - 64K
FC:FFFFy 3C:FFFFy
FC:0000y 3C:0000y S36 - 64K S36 - 64K Flash A
FB:FFFFy 3B:FFFFy - -
FB:0000, 3B:0000, S35 - 64K S35 - 64K
FAFFFFy 3AFFFFy
FA:0000y 3A:0000, S34 - 64K S34 - 64K
FO:FFFFy 39:FFFFy
F9:00004 39:0000 S33 - 64K S33 - 64K
F8:FFFFy 38:FFFFy
F8:0000y 38:0000, S32 - 64K S32 - 64K
F7:FFFFy 37:FFFFy
F7:00004 37:00004 S31 - 64K
F6:FFFFy 36:FFFFy
F6:0000y 36:00004 S30 - 64K Flash B
F5:FFFFy 35:FFFFy 829 _ 64K
F5:0000y 35:00004
F4:FFFFy 34:FFFFy
F4:0000y 34:00004 S28 - 64K
F3:FFFFy 33:FFFFy
F3:0000y 33:00004 External bus
F2:FFFFy 32:FFFFy
F2:0000y 32:00004
F1:FFFFy 31:FFFFy
F1:0000y 31:00004 External bus
FO:FFFFy 30:FFFFy
F0:0000y 30:00004
EO:FFFFy
E0:0000,
DF:FFFFy
Reserved Reserved
DF:8000,
DF:7FFFy 1F:7FFFy
DF:6000 1F:6000y SA3 - 8K SA3 - 8K
DF:5FFFy 1F:5FFFy
DF:4000y 1F:40004 SA2 - 8K SA2 - 8K Flash A
DF:3FFFy 1F:3FFFy SA1 _ 8K SA1 _ 8K
DF:2000 1F:2000y
DF:1FFFy 1F:AFFFy 1 1
SAD - 8K SAO - 8K
DE:FFFFy
Reserved Reserved
DE:8000y
DE:7FFFy 1E:7FFFy
DE:6000y 1E:6000y SB3 - 8K SB3 - 8K
DE:5FFFy 1E:5FFFy - -
DE:4000y 1E:4000y SB2 - 8K SB2 - 8K Flash B
DE:3FFFy 1E:3FFFy SB1 _ 8K SB1 _ 8K
DE:2000y 1E:2000y
DE:1FFFy 1E:AFFFy ) >
DE:0000y 1E:0000y SBO - 8K SBO - 8K
*1: Sector SAQ contains the ROM Configuration Block RCBA at CPU address DF:0000 - DF:007F
*2: Sector SBO contains the ROM Configuration Block RCBB at CPU address DE:0000y - DE:002Fy
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&2 CYPRESS

10. User ROM Memory Map for Mask Rom Devices

CY96380 Series

CPU address

FF:FFFFy

FF:0000y4
FE:FFFFy

FE:0000y
FD:FFFFy

DF:FFFFy
DF:8000y
DF:7FFFy
DF:0080y

DF:007Fy
DF:0000,

DE:FFFFy

DE:0000y

CY96384 CY96385
ROM size ROM size
128kByte 160kByte

128K ROM 128K ROM

External bus

External bus

Reserved
Reserved
32K ROM
ROM configuration ROM configuration
block RCB block RCB
Reserved Reserved
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&2 CYPRESS

11. Serial Programming Communication Interface

USART Pins for Flash Serial Programming (MD[2:0] = 010, Serial Communication Mode)

CY96F38x
Pin Number Normal Function
USART Number
LQFP-120
3 SINO
9 USARTO SOTO
10 SCKO
3 SIN1
4 USART1 SOT1
5 SCK1
56 SIN2
57 USART2 SOT2
58 SCK2

Note: If a Flash programmer and its software needs to use a handshaking pin, Cypress suggests to the tool vendor to support at least

port POO_1 on pin 88.

If handshaking is used by the tool but PO0_1 is not available in customer’s application, Cypress suggests to the customer to

check the tool manual or to contact the tool vendor for alternative handshaking pins.
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&2 CYPRESS

12. 1/0 Map

CY96380 Series

/0 Map CY96(F)38x (Sheet 1 of 30)

Address Register ‘g_bbt:tri'égggg &bg:teX?;Losr; Access
0000004 I/0 Port POO - Port Data Register PDROO - R/W
000001y I/O Port PO1 - Port Data Register PDRO1 - R/W
000002y I/0 Port PO2 - Port Data Register PDRO02 - R/W
000003y I/0 Port PO3 - Port Data Register PDRO03 - R/W
0000044 I/0 Port P04 - Port Data Register PDRO04 - R/W
0000054 I/0 Port PO5 - Port Data Register PDRO05 - R/W
000006y I/0O Port P06 - Port Data Register PDRO06 - R/W
000007 Reserved - - -
000008y I/0O Port P08 - Port Data Register PDRO08 - R/W
000009y I/0 Port P09 - Port Data Register PDRO09 - R/W
00000AH I/0 Port P10 - Port Data Register PDR10 - R/W
00000By I/0 Port P11 - Port Data Register PDR11 - R/W
00000CH I/0O Port P12 - Port Data Register PDR12 - R/W
00000Dy I/O Port P13 - Port Data Register PDR13 - R/W
%%%%OEHH_ Reserved - - -
000018y ADCO - Control Status register Low ADCSL ADCS R/W
000019y ADCO - Control Status register High ADCSH - R/W
00001AH ADCO - Data Register Low ADCRL ADCR R
00001By ADCO - Data Register High ADCRH - R
00001CH ADCO - Setting Register - ADSR R/W
00001Dy ADCO - Setting Register - - R/W
00001EH ADCO - Extended Configuration Register ADECR - R/W
00001Fy Reserved - - -
0000204 FRTO - Data register of free-running timer - TCDTO R/W
000021y FRTO - Data register of free-running timer - - R/W
0000224 FRTO - Control status register of free-running timer Low TCCSLO TCCSO0 R/W
000023H FRTO - Control status register of free-running timer High TCCSHO - R/W
0000244 FRT1 - Data register of free-running timer - TCDT1 R/W
000025y FRT1 - Data register of free-running timer - - R/W
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CY96380 Series

/0 Map CY96(F)38x (Sheet 2 of 30)

Abbreviation

Abbreviation

LIS S 8-bit Access 16-bit Access BT
0000264 FRT1 - Control status register of free-running timer Low TCCSLA1 TCCSH1 R/W
0000274 FRT1 - Control status register of free-running timer High TCCSH1 - R/W
000028y OCUO - Output Compare Control Status 0OCSO0 - R/W
000029y OCU1 - Output Compare Control Status OCS1 - R/W
00002AH OCUO - Compare Register - OCCPO R/W
00002By OCUO - Compare Register - - R/W
00002CH OCU1 - Compare Register - OCCP1 R/W
00002Dy OCU1 - Compare Register - - R/W
00002EH OCU2 - Output Compare Control Status 0CS2 - R/W
00002F 4 OCU3 - Output Compare Control Status OCS3 - R/W
0000304 OCU2 - Compare Register - OCCP2 R/W
000031y OCU2 - Compare Register - R/W
0000324 OCU3 - Compare Register - OCCP3 R/W
000033H OCU3 - Compare Register - - R/W
%%%%:;‘:':1_ Reserved - - -
0000404 ICUO/ICU1 - Control Status Register ICS01 - R/W
0000414 ICUO/ICU1 - Edge register ICEO1 - R/W
0000424 ICUOQ - Capture Register Low IPCPLO IPCPO R
0000434 ICUO - Capture Register High IPCPHO -

0000444 ICU1 - Capture Register Low IPCPL1 IPCP1

0000454 ICU1 - Capture Register High IPCPH1 -

0000464 ICU2/ICU3 - Control Status Register ICS23 - R/W
000047y ICU2/ICU3 - Edge register ICE23 - R/W
000048y ICU2 - Capture Register Low IPCPL2 IPCP2

000049y ICU2 - Capture Register High IPCPH2 -

00004AH ICUS - Capture Register Low IPCPL3 IPCP3

00004BH ICU3 - Capture Register High IPCPH3 - R
00004Cy ICU4/ICUS - Control Status Register ICS45 - R/W
00004Dy ICU4/ICUS5 - Edge register ICE45 - R/W
00004EH ICU4 - Capture Register Low IPCPL4 IPCP4 R
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/0 Map CY96(F)38x (Sheet 3 of 30)

Address Register ‘g‘fm{i’;gﬂgg ﬁ;%.ﬂ?gg; Access
00004F4 ICU4 - Capture Register High IPCPH4 - R
0000504 ICU5 - Capture Register Low IPCPL5 IPCP5

000051y ICUS5 - Capture Register High IPCPH5 -

000052y ICUGB/ICUY - Control Status Register ICS67 - R/W
000053y ICU6/ICU7 - Edge register ICE67 - R/W
000054 ICUG - Capture Register Low IPCPL6 IPCP6 R
0000554 ICU6 - Capture Register High IPCPH6 -

0000564 ICU7 - Capture Register Low IPCPL7 IPCP7

000057y ICU7 - Capture Register High IPCPH7 -

000058y EXTINTO - External Interrupt Enable Register ENIRO - R/W
000059y EXTINTO - External Interrupt Interrupt request Register EIRRO - R/W
00005AH EXTINTO - External Interrupt Level Select Low ELVRLO ELVRO R/W
00005BH EXTINTO - External Interrupt Level Select High ELVRHO - R/W
%%%%55?::_ Reserved - - -
0000604 RLTO - Timer Control Status Register Low TMCSRLO TMCSRO R/W
000061 RLTO - Timer Control Status Register High TMCSRHO - R/W
000062y RLTO - Reload Register - for writing - TMRLRO w
000062y RLTO - Reload Register - for reading - TMRO R
000063H RLTO - Reload Register - for writing - - W
000063H RLTO - Reload Register - for reading - - R
0000644 RLT1 - Timer Control Status Register Low TMCSRL1 TMCSR1 R/W
000065y RLT1 - Timer Control Status Register High TMCSRH1 - R/W
0000664 RLT1 - Reload Register - for writing - TMRLR1 w
0000664 RLT1 - Reload Register - for reading - TMRA1 R
000067 RLT1 - Reload Register - for writing - - W
000067 RLT1 - Reload Register - for reading - - R
000068y RLT2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W
000069y RLT2 - Timer Control Status Register High TMCSRH2 - R/W
00006AH RLT2 - Reload Register - for writing - TMRLR2 W
00006AH RLT2 - Reload Register - for reading - TMR2 R
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CY96380 Series

/0 Map CY96(F)38x (Sheet 4 of 30)

Abbreviation

Abbreviation

LIS S 8-bit Access 16-bit Access BT
00006BH RLT2 - Reload Register - for writing - - W
00006BH RLT2 - Reload Register - for reading R
00006CH RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W
00006Dy RLT3 - Timer Control Status Register High TMCSRH3 - R/W
00006EH RLT3 - Reload Register - for writing - TMRLR3 W
00006EH RLT3 - Reload Register - for reading - TMR3 R
00006Fy RLT3 - Reload Register - for writing - - W
00006Fy RLT3 - Reload Register - for reading - R
0000704, ?IF_)I;E; - Timer Control Status Register Low (dedic. RLT for TMCSRL6 TMCSR6 RIW
000071, ?IF_)I;E; - Timer Control Status Register High (dedic. RLT for TMCSRH6 ) RIW
000072y RLT6 - Reload Register (dedic. RLT for PPG) - for writing - TMRLRG6

000072y RLT6 - Reload Register (dedic. RLT for PPG) - for reading - TMR6 R
000073y RLT6 - Reload Register (dedic. RLT for PPG) - for writing - -

000073y RLT6 - Reload Register (dedic. RLT for PPG) - for reading - - R
0000744 PPG3-PPGO - General Control register 1 Low GCN1LO GCN10 R/W
000075y PPG3-PPGO - General Control register 1 High GCN1HO - R/W
000076H PPG3-PPGO - General Control register 2 Low GCN2LO0 GCN20 R/W
000077y PPG3-PPGO - General Control register 2 High GCN2HO0 - R/W
000078y PPGO - Timer register - PTMRO R
000079y PPGO - Timer register - - R
00007AH PPGO - Period setting register - PCSRO w
00007BH PPGO - Period setting register - - w
00007CH PPGO - Duty cycle register - PDUTO w
00007Dy PPGO - Duty cycle register - - w
00007EH PPGO - Control status register Low PCNLO PCNO R/W
00007Fy PPGO - Control status register High PCNHO - R/W
0000804 PPG1 - Timer register - PTMR1

000081y PPG1 - Timer register - -

000082y PPG1 - Period setting register - PCSR1 w
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CY96380 Series

/0 Map CY96(F)38x (Sheet 5 of 30)

Abbreviation

Abbreviation

LIS S 8-bit Access 16-bit Access BT
000083H PPG1 - Period setting register - - w
0000844 PPG1 - Duty cycle register - PDUT1 w
000085y PPG1 - Duty cycle register - - w
000086H PPG1 - Control status register Low PCNLA1 PCN1 R/W
000087y PPG1 - Control status register High PCNH1 - R/W
000088H PPG2 - Timer register - PTMR2 R
000089y PPG2 - Timer register - - R
00008AH PPG2 - Period setting register - PCSR2 w
00008BH PPG2 - Period setting register - - w
00008CH PPG2 - Duty cycle register - PDUT2 w
00008Dy PPG2 - Duty cycle register - - w
00008EH PPG2 - Control status register Low PCNL2 PCN2 R/W
00008FH PPG2 - Control status register High PCNH2 - R/W
0000904 PPG3 - Timer register - PTMR3 R
000091y PPG3 - Timer register - - R
000092y PPGS3 - Period setting register - PCSR3 w
000093y PPGS3 - Period setting register - - w
0000944 PPG3 - Duty cycle register - PDUT3 w
000095y PPG3 - Duty cycle register - - w
000096y PPG3 - Control status register Low PCNL3 PCN3 R/W
000097y PPG3 - Control status register High PCNH3 - R/W
000098y PPG7-PPG4 - General Control register 1 Low GCN1L1 GCN11 R/W
000099y PPG7-PPG4 - General Control register 1 High GCN1H1 - R/W
00009AH PPG7-PPG4 - General Control register 2 Low GCN2L1 GCN21 R/W
00009By PPG7-PPG4 - General Control register 2 High GCN2H1 - R/W
00009Cy PPG4 - Timer register - PTMR4 R
00009Dy PPG4 - Timer register - - R
00009EH PPG4 - Period setting register - PCSR4 w
00009Fy PPG4 - Period setting register - - W
0000AOH PPG4 - Duty cycle register - PDUT4 w
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CY96380 Series

/0 Map CY96(F)38x (Sheet 6 of 30)

Address Register ‘g‘?bt:;?gzggg fstfg:texgé:g; Access
0000A1H PPG4 - Duty cycle register - - w
0000A2y PPG4 - Control status register Low PCNL4 PCN4 R/W
0000A3H PPG4 - Control status register High PCNH4 - R/W
0000A4H PPGS5 - Timer register - PTMR5 R
0000A5y PPGS5 - Timer register - - R
0000A6H PPGS5 - Period setting register - PCSR5 w
0000A7H PPGS5 - Period setting register - - w
0000A8H PPGS5 - Duty cycle register - PDUTS w
0000A9y PPG5 - Duty cycle register - - w
0000AAH PPGS5 - Control status register Low PCNL5 PCN5 R/W
0000ABH PPG5 - Control status register High PCNH5 - R/W
0000ACH I2C0 - Bus Status Register IBSRO - R
0000ADY I2C0 - Bus Control Register IBCRO - R/W
0000AEy I2C0 - Ten bit Slave address Register Low ITBALO ITBAO R/W
0000AF I12CO0 - Ten bit Slave address Register High ITBAHO - R/W
0000BOy I12CO0 - Ten bit Address mask Register Low ITMKLO ITMKO R/W
0000B1H I12C0 - Ten bit Address mask Register High ITMKHO - R/W
0000B2y I2C0 - Seven bit Slave address Register ISBAO - R/W
0000B3y I2CO0 - Seven bit Address mask Register ISMKO - R/W
0000B4y I2C0 - Data Register IDARO - R/W
0000B5H I12C0 - Clock Control Register ICCRO - R/W
%%%%BB?:: Reserved - - -
0000C0Oy USARTO - Serial Mode Register SMRO - R/W
0000C1H4 USARTO - Serial Control Register SCRO - R/W
0000C2y USARTO - TX Register TDRO - W
0000C2y USARTO - RX Register RDRO - R
0000C34 USARTO - Serial Status SSRO - R/W
0000C4 USARTO - Control/Com. Register ECCRO - R/W
0000C54 USARTO - Ext. Status Register ESCRO - R/W
0000C64 USARTO - Baud Rate Generator Register Low BGRLO BGRO R/W
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0000C74 USARTO - Baud Rate Generator Register High BGRHO - R/W
0000C8y USARTO - Extended Serial Interrupt Register ESIRO - R/W
0000C9y Reserved - - -
0000CAY USART1 - Serial Mode Register SMR1 - R/W
0000CBy USART1 - Serial Control Register SCR1 - R/W
0000CCy USART1 - TX Register TDR1 - W
0000CCy USART1 - RX Register RDR1 - R
0000CDy USART1 - Serial Status SSR1 - R/W
0000CEy USART1 - Control/Com. Register ECCR1 - R/W
0000CFH USART1 - Ext. Status Register ESCR1 - R/W
0000D0y USART1 - Baud Rate Generator Register Low BGRLA1 BGR1 R/W
0000D 14 USART1 - Baud Rate Generator Register High BGRH1 - R/W
0000D24 USART1 - Extended Serial Interrupt Register ESIR1 - R/W
0000D3y Reserved - - -
0000D4y USART2 - Serial Mode Register SMR2 - R/W
0000D5, USART?2 - Serial Control Register SCR2 - R/W
0000D6y USART2 - TX Register TDR2 - W
0000D6y USART2 - RX Register RDR2 - R
0000D7y USART2 - Serial Status SSR2 - R/W
0000D8y USART2 - Control/Com. Register ECCR2 - R/W
0000D9y USART?2 - Ext. Status Register ESCR2 - R/W
0000DAY USART2 - Baud Rate Generator Register Low BGRL2 BGR2 R/W
0000DBy USART?2 - Baud Rate Generator Register High BGRH2 - R/W
0000DCH USART?2 - Extended Serial Interrupt Register ESIR2 - R/W
%%%%DE?::- Reserved - - -
%%%%';%I External Bus area EXTBUSO - R/W
0001004 DMAQO - Buffer address pointer low byte BAPLO - R/W
000101y DMAQO - Buffer address pointer middle byte BAPMO - R/W
000102y DMAO - Buffer address pointer high byte BAPHO - R/W
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0001034 DMAO - DMA control register DMACSO0 - R/W
0001044 DMAQO - I/O register address pointer low byte I0ALO I0A0 R/W
000105y DMAQO - I/O register address pointer high byte I0AHO - R/W
0001064 DMAQO - Data counter low byte DCTLO DCTO R/W
000107y DMAO - Data counter high byte DCTHO - R/W
000108y DMA1 - Buffer address pointer low byte BAPL1 - R/W
000109y DMA1 - Buffer address pointer middle byte BAPM1 - R/W
00010AH DMAT1 - Buffer address pointer high byte BAPH1 - R/W
00010BK DMA1 - DMA control register DMACS1 - R/W
00010CH DMAA1 - I/O register address pointer low byte I0AL1 IOA1 R/W
00010Dy DMAA1 - I/O register address pointer high byte I0AH1 - R/W
00010EH DMA1 - Data counter low byte DCTLA DCT1 R/W
00010FH DMA1 - Data counter high byte DCTH1 - R/W
0001104 DMAZ2 - Buffer address pointer low byte BAPL2 - R/W
0001114 DMAZ2 - Buffer address pointer middle byte BAPM2 - R/W
000112y DMAZ2 - Buffer address pointer high byte BAPH2 - R/W
000113y DMA2 - DMA control register DMACS2 - R/W
0001144 DMAZ2 - I/O register address pointer low byte I0AL2 I0A2 R/W
0001154 DMAZ2 - I/O register address pointer high byte I0AH2 - R/W
0001164 DMAZ2 - Data counter low byte DCTL2 DCT2 R/W
000117y DMAZ2 - Data counter high byte DCTH2 - R/W
000118y DMAS3 - Buffer address pointer low byte BAPL3 - R/W
000119y DMAS3 - Buffer address pointer middle byte BAPM3 - R/W
00011AH DMABS - Buffer address pointer high byte BAPH3 - R/W
00011By DMAS3 - DMA control register DMACS3 - R/W
00011Cy DMABS - I/O register address pointer low byte I0AL3 IOA3 R/W
00011Dy DMAZ3 - I/O register address pointer high byte I0AH3 - R/W
00011EH DMAS3 - Data counter low byte DCTL3 DCT3 R/W
00011Fy DMAS3 - Data counter high byte DCTH3 - R/W
0001204 DMA4 - Buffer address pointer low byte BAPL4 - R/W
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0001214 DMA4 - Buffer address pointer middle byte BAPM4 - R/W
000122y DMAA4 - Buffer address pointer high byte BAPH4 - R/W
000123H DMA4 - DMA control register DMACS4 - R/W
000124y DMAA4 - 1/O register address pointer low byte I0AL4 I0A4 R/W
000125y DMAA4 - 1/O register address pointer high byte I0AH4 - R/W
0001264 DMA4 - Data counter low byte DCTL4 DCT4 R/W
0001274 DMAA4 - Data counter high byte DCTH4 - R/W
0001284 DMAS - Buffer address pointer low byte BAPL5 - R/W
000129y DMADS5 - Buffer address pointer middle byte BAPM5 - R/W
00012AH DMAS5 - Buffer address pointer high byte BAPH5 - R/W
00012BH DMAS5 - DMA control register DMACS5 - R/W
00012CH DMAS5 - I/O register address pointer low byte I0OAL5 IOA5 R/W
00012Dy DMAS5 - I/O register address pointer high byte IOAH5 - R/W
00012Ey DMAS - Data counter low byte DCTL5 DCT5 R/W
00012Fy DMADS5 - Data counter high byte DCTH5 - R/W
0001304 DMAG - Buffer address pointer low byte BAPL6 - R/W
000131y DMAG - Buffer address pointer middle byte BAPM6 - R/W
0001324 DMAG - Buffer address pointer high byte BAPH6 - R/W
0001334 DMAG - DMA control register DMACS6 - R/W
000134y DMAG - I/O register address pointer low byte IOAL6 IOA6 R/W
0001354 DMAG - I/O register address pointer high byte I0AH6 - R/W
000136H DMAG - Data counter low byte DCTL6 DCT6 R/W
0001374 DMAG - Data counter high byte DCTH6 - R/W
%%%113;?::- Reserved - - -
000180,- CPU - General Purpose registers (RAM access) GPR_RAM - R/W
00037Fy4

0003804 DMAO - Interrupt select DISELO - R/W
000381y DMAA1 - Interrupt select DISEL1 - R/W
000382y DMAZ2 - Interrupt select DISEL2 - R/W
000383H DMAS3 - Interrupt select DISEL3 - R/W
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0003844 DMAA4 - Interrupt select DISEL4 - R/W
000385y DMADS - Interrupt select DISELS - R/W
0003864 DMAG - Interrupt select DISEL6 - R/W
%%%%887:: Reserved - - -
0003904 DMA - Status register low byte DSRL DSR R/W
000391y DMA - Status register high byte DSRH - R/W
000392y DMA - Stop status register low byte DSSRL DSSR R/W
0003934 DMA - Stop status register high byte DSSRH - R/W
0003944 DMA - Enable register low byte DERL DER R/W
000395y DMA - Enable register high byte DERH - R/W
%%%%99?:: Reserved - - -
0003A0H Interrupt level register ILR ICR R/W
0003A1H Interrupt index register IDX - R/W
0003A24 Interrupt vector table base register Low TBRL TBR R/W
0003A3H Interrupt vector table base register High TBRH - R/W
0003A4y Delayed Interrupt register DIRR - R/W
0003A5y Non Maskable Interrupt register NMI - R/W
%%%%ﬁ%: Reserved - - -
0003ACH EDSU communication interrupt selection Low EDSU2L EDSU2 R/W
0003ADy EDSU communication interrupt selection High EDSU2H - R/W
0003AEH ROM mirror control register ROMM - R/W
0003AF4 EDSU configuration register EDSU - R/W
0003B0H Memory patch control/status register ch 0/1 - PFCSO0 R/W
0003B1H Memory patch control/status register ch 0/1 - - R/W
0003B2y Memory patch control/status register ch 2/3 - PFCS1 R/W
0003B3y Memory patch control/status register ch 2/3 - - R/W
0003B4H Memory patch control/status register ch 4/5 - PFCS2 R/W
0003B5y Memory patch control/status register ch 4/5 - - R/W
0003B6H Memory patch control/status register ch 6/7 - PFCS3 R/W
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0003B7y Memory patch control/status register ch 6/7 - - R/W
0003B8y Memory Patch function - Patch address 0 low PFALO - R/W
0003B9y Memory Patch function - Patch address 0 middle PFAMO - R/W
0003BAH{ Memory Patch function - Patch address 0 high PFAHO - R/W
0003BBy Memory Patch function - Patch address 1 low PFAL1 - R/W
0003BCH Memory Patch function - Patch address 1 middle PFAM1 - R/W
0003BDy Memory Patch function - Patch address 1 high PFAH1 - R/W
0003BEy Memory Patch function - Patch address 2 low PFAL2 - R/W
0003BFy Memory Patch function - Patch address 2 middle PFAM2 - R/W
0003C0y Memory Patch function - Patch address 2 high PFAH2 - R/W
0003C14 Memory Patch function - Patch address 3 low PFAL3 - R/W
0003C24 Memory Patch function - Patch address 3 middle PFAM3 - R/W
0003C34 Memory Patch function - Patch address 3 high PFAH3 - R/W
0003C4y Memory Patch function - Patch address 4 low PFAL4 - R/W
0003C5y Memory Patch function - Patch address 4 middle PFAM4 - R/W
0003C6 Memory Patch function - Patch address 4 high PFAH4 - R/W
0003C74 Memory Patch function - Patch address 5 low PFALS - R/W
0003C84 Memory Patch function - Patch address 5 middle PFAMS - R/W
0003C9y4 Memory Patch function - Patch address 5 high PFAH5 - R/W
0003CAy4 Memory Patch function - Patch address 6 low PFALG - R/W
0003CBy Memory Patch function - Patch address 6 middle PFAM6 - R/W
0003CCh Memory Patch function - Patch address 6 high PFAHG - R/W
0003CDy Memory Patch function - Patch address 7 low PFAL7 - R/W
0003CEy Memory Patch function - Patch address 7 middle PFAM7 - R/W
0003CFy Memory Patch function - Patch address 7 high PFAH7 - R/W
0003D0y Memory Patch function - Patch data 0 Low PFDLO PFDO R/W
0003D 1y Memory Patch function - Patch data 0 High PFDHO - R/W
0003D2y Memory Patch function - Patch data 1 Low PFDL1 PFD1 R/W
0003D3y Memory Patch function - Patch data 1 High PFDH1 - R/W
0003D4y Memory Patch function - Patch data 2 Low PFDL2 PFD2 R/W
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0003D54 Memory Patch function - Patch data 2 High PFDH2 - R/W
0003D6y Memory Patch function - Patch data 3 Low PFDL3 PFD3 R/W
0003D7y Memory Patch function - Patch data 3 High PFDH3 - R/W
0003D8y Memory Patch function - Patch data 4 Low PFDL4 PFD4 R/W
0003D9y Memory Patch function - Patch data 4 High PFDH4 - R/W
0003DA4 Memory Patch function - Patch data 5 Low PFDL5 PFD5 R/W
0003DBy Memory Patch function - Patch data 5 High PFDH5 - R/W
0003DCH Memory Patch function - Patch data 6 Low PFDL6 PFD6 R/W
0003DDy Memory Patch function - Patch data 6 High PFDH6 - R/W
0003DEy Memory Patch function - Patch data 7 Low PFDL7 PFD7 R/W
0003DFH Memory Patch function - Patch data 7 High PFDH7 - R/W
%%%%IIE:%:- Reserved - - -
0003F 1y Memory Control Status Register A MCSRA - R/W
0003F2y Memory Timing Configuration Register A Low MTCRAL MTCRA R/W
0003F3y Memory Timing Configuration Register A High MTCRAH - R/W
0003F4y Reserved - - -
0003F5y Memory Control Status Register B MCSRB - R/W
0003F6y Memory Timing Configuration Register B Low MTCRBL MTCRB R/W
0003F7y Memory Timing Configuration Register B High MTCRBH - R/W
0003F8y Flash Memory Write Control register 0 FMWCO - R/W
0003F9y Flash Memory Write Control register 1 FMWC1 - R/W
0003FAy Flash Memory Write Control register 2 FMWC2 - R/W
0003FBy Flash Memory Write Control register 3 FMWC3 - R/W
0003FCH Flash Memory Write Control register 4 FMWC4 - R/W
0003FDy Flash Memory Write Control register 5 FMWC5 - R/W
%%%%T:I'E::' Reserved - - -
0004004 Standby Mode control register SMCR - R/W
000401y Clock select register CKSR - R/W
000402y Clock Stabilisation select register CKSSR - R/W
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0004034 Clock monitor register CKMR - R
0004044 Clock Frequency control register Low CKFCRL CKFCR R/W
000405y Clock Frequency control register High CKFCRH - R/W
0004064 PLL Control register Low PLLCRL PLLCR R/W
000407y PLL Control register High PLLCRH - R/W
000408y RC clock timer control register RCTCR - R/W
000409y Main clock timer control register MCTCR - R/W
00040AH Sub clock timer control register SCTCR - R/W
00040BH Reset cause and clock status register with clear function RCCSRC - R
00040CH Reset configuration register RCR - R/W
00040Dy Reset cause and clock status register RCCSR - R
00040EH Watch dog timer configuration register WDTC - R/W
00040Fy Watch dog timer clear pattern register WDTCP - w
%%%T&: Reserved - - -
000415y Clock output activation register COAR - R/W
0004164 Clock output configuration register 0 COCRO - R/W
000417y Clock output configuration register 1 COCR1 - R/W
000418y Clock Modulator control register CMCR - R/W
000419y Reserved - - -
00041AH Clock Modulator Parameter register Low CMPRL CMPR R/W
00041BH Clock Modulator Parameter register High CMPRH - R/W
%%%TZ%:- Reserved - - -
00042Cy Voltage Regulator Control register VRCR - R/W
00042Dy Clock Input and LVD Control Register CILCR - R/W
%%%Alef::- Reserved - - -
0004304 I/0 Port POO - Data Direction Register DDRO0O - R/W
0004314 I/0 Port PO1 - Data Direction Register DDRO1 - R/W
000432y I/0 Port P02 - Data Direction Register DDRO02 - R/W
000433y I/0 Port P03 - Data Direction Register DDRO03 - R/W
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0004344 I/0 Port P04 - Data Direction Register DDRO04 - R/W
000435y I/0 Port P05 - Data Direction Register DDRO05 - R/W
0004364 I/0 Port P06 - Data Direction Register DDRO06 - R/W
000437y Reserved - - -
000438y I/O Port P08 - Data Direction Register DDRO08 - R/W
000439y I/0 Port P09 - Data Direction Register DDRO09 - R/W
00043AH I/0 Port P10 - Data Direction Register DDR10 - R/W
00043By I/0 Port P11 - Data Direction Register DDR11 - R/W
00043CH I/0 Port P12 - Data Direction Register DDR12 - R/W
00043Dy I/0 Port P13 - Data Direction Register DDR13 - R/W
%%%ti%:- Reserved - - -
0004444 I/O Port POO - Port Input Enable Register PIEROO - R/W
000445y I/0 Port PO1 - Port Input Enable Register PIERO1 - R/W
0004464 I/0 Port PO2 - Port Input Enable Register PIER02 - R/W
000447y I/0 Port P03 - Port Input Enable Register PIERO3 - R/W
000448y I/O Port P04 - Port Input Enable Register PIERO4 - R/W
000449y I/O Port P05 - Port Input Enable Register PIERO5 - R/W
00044AH I/O Port P06 - Port Input Enable Register PIER06 - R/W
00044By Reserved - - -
00044CH I/0O Port P08 - Port Input Enable Register PIERO8 - R/W
00044Dy I/0 Port P09 - Port Input Enable Register PIERO9 - R/W
00044EH I/O Port P10 - Port Input Enable Register PIER10 - R/W
00044F I/O Port P11 - Port Input Enable Register PIER11 - R/W
0004504 I/O Port P12 - Port Input Enable Register PIER12 - R/W
0004514 I/0O Port P13 - Port Input Enable Register PIER13 - R/W
%%%15527': Reserved - - -
000458y I/0 Port POO - Port Input Level Register PILROO - R/W
000459y I/0 Port PO1 - Port Input Level Register PILRO1 - R/W
00045AH I/O Port PO2 - Port Input Level Register PILRO2 - R/W
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00045By I/0 Port PO3 - Port Input Level Register PILRO3 - R/W
00045Cy I/0 Port P04 - Port Input Level Register PILRO4 - R/W
00045Dy I/O Port P05 - Port Input Level Register PILRO5 - R/W
00045EH I/O Port P06 - Port Input Level Register PILRO6 - R/W
00045F Reserved - - -
0004604 I/0 Port P08 - Port Input Level Register PILR0O8 - R/W
0004614 I/0 Port P09 - Port Input Level Register PILR09 - R/W
000462y I/0 Port P10 - Port Input Level Register PILR10 - R/W
0004634 I/O Port P11 - Port Input Level Register PILR11 - R/W
0004644 I/O Port P12 - Port Input Level Register PILR12 - R/W
000465y I/O Port P13 - Port Input Level Register PILR13 - R/W
%%%1%?3"; Reserved - - -
00046CH I/0 Port POO - Extended Port Input Level Register EPILROO - R/W
00046Dy I/0 Port PO1 - Extended Port Input Level Register EPILRO1 - R/W
00046EH I/0 Port P02 - Extended Port Input Level Register EPILRO2 - R/W
00046F I/O Port PO3 - Extended Port Input Level Register EPILRO3 - R/W
000470y I/O Port P04 - Extended Port Input Level Register EPILRO4 - R/W
000471y I/O Port P05 - Extended Port Input Level Register EPILRO5 - R/W
000472y I/0 Port P06 - Extended Port Input Level Register EPILRO6 - R/W
0004734 Reserved - - -
000474y I/0O Port P08 - Extended Port Input Level Register EPILRO8 - R/W
000475y I/O Port PQO9 - Extended Port Input Level Register EPILRO9 - R/W
0004764 I/O Port P10 - Extended Port Input Level Register EPILR10 - R/W
000477y I/O Port P11 - Extended Port Input Level Register EPILR11 - R/W
000478y I/0 Port P12 - Extended Port Input Level Register EPILR12 - R/W
000479y I/0 Port P13 - Extended Port Input Level Register EPILR13 - R/W
%%%177';“::_ Reserved - - -
0004804 I/0 Port POO - Port Output Drive Register PODRO00 - R/W
000481y I/O Port PO1 - Port Output Drive Register PODRO1 - R/W

Document Number: 002-04582 Rev. *C

Page 39 of 119



A

ws CYPRESS

~@»” EMBEDDED IN TOMORROW

CY96380 Series

/0 Map CY96(F)38x (Sheet 16 of 30)

Address Register ‘g‘fm{i’;gﬂgg ﬁ;%.ﬂ?gg; Access
000482y I/0 Port PO2 - Port Output Drive Register PODRO02 - R/W
0004834 I/0 Port P03 - Port Output Drive Register PODRO03 - R/W
0004844 I/O Port P04 - Port Output Drive Register PODRO04 - R/W
000485y I/O Port P05 - Port Output Drive Register PODRO05 - R/W
0004864 I/O Port P06 - Port Output Drive Register PODRO06 - R/W
0004874 Reserved - - -
000488y I/0 Port P08 - Port Output Drive Register PODRO08 - R/W
000489y I/0 Port P09 - Port Output Drive Register PODRO09 - R/W
00048AH I/O Port P10 - Port Output Drive Register PODR10 - R/W
00048BH I/O Port P11 - Port Output Drive Register PODR11 - R/W
00048CH I/O Port P12 - Port Output Drive Register PODR12 - R/W
00048Dy I/0 Port P13 - Port Output Drive Register PODR13 - R/W
%%%1%'58': Reserved - - -
00049CH I/O Port P08 - Port High Drive Register PHDRO08 - R/W
00049Dy I/0 Port P09 - Port High Drive Register PHDRO09 - R/W
00049EH I/O Port P10 - Port High Drive Register PHDR10 - R/W
%%%iﬂ:?: Reserved - - -
0004A8y I/O Port POO - Pull-Up resistor Control Register PUCRO00 - R/W
0004A9y I/O Port PO1 - Pull-Up resistor Control Register PUCRO1 - R/W
0004AAH I/0 Port PO2 - Pull-Up resistor Control Register PUCRO02 - R/W
0004ABYH I/0 Port P03 - Pull-Up resistor Control Register PUCRO03 - R/W
0004ACyH I/0 Port P04 - Pull-Up resistor Control Register PUCRO04 - R/W
0004ADy I/O Port P05 - Pull-Up resistor Control Register PUCRO05 - R/W
0004AEH I/O Port P06 - Pull-Up resistor Control Register PUCRO06 - R/W
0004AF Reserved - - -
0004B0y I/0 Port P08 - Pull-Up resistor Control Register PUCRO08 - R/W
0004B1H I/0 Port P09 - Pull-Up resistor Control Register PUCRO09 - R/W
0004B2y I/0 Port P10 - Pull-Up resistor Control Register PUCR10 - R/W
00