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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Discontinued at Digi-Key

F2MC-16FX

16-Bit

56MHz

CANbus, EBI/EMI, 12C, LINbus, SCI, UART/USART
DMA, LCD, LVD, LVR, POR, PWM, WDT
96

416KB (416K x 8)

FLASH

16K x 8

3V ~ 5.5V

A/D 16x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

120-LQFP

120-LQFP (16x16)
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MB96380 Series

Embedded in Tomorrow™

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
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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 /O
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
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Embedded in Tomorrow™
Features MB96V300B MB96(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 MB96384Y"!, MB96384R™", MB96(F)385Y" !, MB96(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
4 COM x 65 SEG

LCD Controller

4 COM x 72 SEG

1

Real Time Clock
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 MB96384Y"!, MB96384R ™", MB96(F)385Y !, MB96(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

specification without notice.
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*1: These devices are under development and specification is preliminary. These products under development may change its
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=2 CYPRESS MB96380 Series

Embedded in Tomorrow™

2. Block Diagram
Block diagram of MB96(F)38x

p ADOO ... AD15
————————® A00 ... A23 CKOTO0, CKOT1, CKOT1_R —
————® 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
o 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 = 1ch. o Vss
N C
3
@ CAN | g TX0,TX17®
AVge —B T |a»| Interfage .
AVss — B> _ g 2ch.® |<@— RX0,RX17®
AVRH —B~ 10-bit ADC | o o s
AVRL/AVRH2 * — 16 ch. i oy
ANO .. AN15 —B e 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 —p{ 10-DIt RElOA a
Timer - X | -— SINO...SIN2,SIN4,SIN5
TOTI R, TOT2 R <&— 4, 3™ YT 9 S0T0.5012,5074,50Ts
TOTO ... TOT3 <& = ’ -« SCKO...SCK2,SCK4,SCK5
FRCKO—9»-| 8
FRCKO_R—» % Alarm -¢— ALARMO
INO, INT—®  |/O Timer 0 i Co?é)rﬁr%tor <€— ALARM173
INO_R ... IN3_R—=| ICUO/1/2/3 | gi| &
= 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 ... IN7T —P| ICU 4/5/6/7 |- —pp» PWM1MO ... PWM1M4
- - o Motor — PWM2MO ... PWM2M4
> Controller [~ PWM2PO0 ... PWM2P4
INTO .. INT7 —B  External | _ 5 ch. DVeo
INT1_R...INT7 R —p| Interrupt ~€— DVgg
COMO ... COM3 <&— controller/ |=am [<% Clock B wot
SEGO ... SEG64 <& driver
*1: X0A, X1A only available on devices with suffix “W” - *3: CAN1 and ALARM1 not available on MB96384 and MB96(F)385
*2: Flash B only available on MB96F388 and MB96F 389 *4: AVRH2 only available on MB96F386 and MB96F387
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MB96380 Series

Embedded in Tomorrow™

3. Pin Assignment

Pin assignment of MB96(F)38x

P12_3/0UT2_R/A12/SEGT7
P12_2/TOT1_R/A11/SEG6

POO0_1/INT4_RWRHX/SEG13

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

P12_1/TIN1_R/A10/SEG5

P00_2/INT5_R/RDY/SEG14

Vce

P12_0/IN1_R/A09/SEG4
P11_4/PPG3_R/A05/SEGO
P11_3/PPG2_R/A04/COM3
P11_2/PPG1_R/A03/COM2
P11_1/PPG0_R/A02/COM1
P11_0/A01/COMO0/CS5

P11_7/INO_R/AO8/SEG3

P11_6/FRCK0_R/A07/SEG2

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

RSTX
X1A/P04_ 171

MD2

- o
<XRsS=

Vss

MDO
Vss

O o o oo o o o o e

vss [
P00_3/INT6_R/A00/CS3_R/SEG15 [}
POO_4/INT7_R/ALE/SEG16 []
POO0_5/TTG2/TTG6/IN6/RDX/SEG17 []
PO0_6/TTG3/IN7MWR(L)XTTG7/SEG18 []
PO0_7/SGOO/ECLKISEG19 []
PO1_0/SGAO/ADO0/SEG20 [
PO1_1/0OUTO/CKOT1/ADO1/SEG21 []
PO1_2/0UT1/CKOTX1/AD02/SEG22 []
PO1_3/PPG5/AD03/SEG23 [ ]
PO1_4/AD04/SIN4/SEG24 []
PO1_5/AD05/SOT4/SEG25 []
PO1_6/AD06/SCK4/SEG26 []
PO1_7/CKOTX1_R/AD07/SEG27 []
P02_0/CKOT1_R/AD08/SEG28 []
PO2_1/IN6_R/AD0O9/SEG29 [
PO2_2/IN7_R/AD10/SEG30 []
P02_3/SGO0_R/AD11/SEG31 [
PO2_4/SGAO_R/AD12/SEG32 []
P02_5/0UT0_R/AD13/SEG33 []
PO2_6/0UT1_R/AD14/SEG34 []1
PO2_7/PPG5_R/AD15/SEG35 [
PO3_0NVO/A16/SEG36 []
PO3_1NV1/A17/SEG37 [
PO3_2/V2/A18/SEG38 []
PO3_3/V3/A19/SEG39 []
PO3_4/INT4/RX0 []

P03_5/TX0 []

PO3_6/NMIINTO [

Vcee

o

LQFP - 120

Package code (mold)

FPT-120P-M21

N
w
IS
(4]
>
N
3
©
N
o
8

N
o
N
N
N
@

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

47

N
©

[ Vee

[] P10_3/PWM2M4/PPG7

[] P10_2/PWM2P4/SCK2/PPGE

[ P10_1/PWM1M4/SOT2TOT3

[] P10_0/PWM1P4/SIN2/TIN3

] PO9_7/PWM2M3

[] DVss

[] DVce

[ Po9_6/PWM2P3

] PO9_5/PWM1M3

[ 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

] DVss

:l DVcc

1 Po8_4/PWM1P1

1 Pos_3/PWM2MO

[1 Po8_2/PWM2P0O

] Pos_1/PWM1MO

[ 1 Pos_o/PwWM1PO

[1 P05_7/AN15/TOT2/SGA1_R/SEG64
1 PO5_6/AN14/TIN2/SGO1_R/SEG63
[ PO5_5/AN13/TX1/SEG62 ™3

[ 1 PO5_4/AN12/RX1/INT2_R/ISEG61 ™3
:l Vss

Vss ]~
cg»
O«
(RS
o
EG)
E\l
EOO
e
]
C]
O
]
C]
O
]
C]
O
]
C]

P13_4/SINO/INT6/SEG45
P13_5/SOTO/ADTG/INT7/SEG46

P13 67SCKO/CKOTXO/LBX/SEG47

P13 _0/INT2/SOT1 /CS1/A21/SEG41

P13_7/PPG2/CKOTO/CS4/SEG48

P1 3_1 /INT3/SCK1/CS2/A22/SEG42

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

P03_7/INT1/SIN1/CS0/A20/SEG40

P13_3/PPG1/TOTO/WOT/UBX/SEG44

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

*2: Alarm1 not available on MB96384 and MB96(F)385

*3: TX1 resp. RX1 not available on MB96384 and MB96(F)385
*4: AVRH2 only available on MB96F386 and MB96F387

O
Avee N

AVRH OB

AVRL/AVRH2 [ R

P06_1/AN1/SOT5/IN3_R/SEG50

P06_2/AN2/INT5/SIN5/SEG51

P06_7/AN7/TOT1/IN5_R/SEG56

P06_0/AN0O/SCK5/IN2_R/SEG49

P04_5/PPG4/SCLO

P04_4/PPG3/SDAO

P06 4/AN4/I§O/TTGO/TI'G4/SEG53

F:()G 3/AN3/FRCKO/SEG52

P06_6/ANG6/TIN1/IN4_R/SEG55

P0645/AN5/IN1/TTG1/TI'G5/SEGS4

(FPT-120P-M21)

O
]
O

Avss []®

P05_1/AN9/ALARM1/SEG58 *2

P05_0/AN8/ALARMO/SEG57

P05 2/;\N10/OUT2/SGO1/SEGEQ

P05_3/AN1 1/OUT3/SGA1/SEG60

O
vee []8

Document Number: 002-04582 Rev. *A
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Embedded in Tomorrow™

5. Pin Circuit Type

Pin circuit types (1 of 2)

FPT-120P-M21
Pin no. E;LZUI:
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
43to0 52 M
53,54 Supply
5510 59 M
60, 61 Supply
62 to 64 Cc
65, 66 A
67 Supply
68,69 B "2
68,69 H™S
70 E
711089 J
90 to 91 Supply
92 to 112 J
113 to 116 L

Document Number: 002-04582 Rev. *A
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10. User ROM Memory Map for Mask Rom Devices

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

MB96384 MB96385
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

Document Number: 002-04582 Rev. *A
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MB96380 Series

Embedded in Tomorrow™

/0 map MB96(F)38x (Sheet 11 of 30)

Address Register ‘g?g:i‘ggg:: ‘?Gtzlt)){te;i;act;zg Access
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
0003BCyH 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

Document Number: 002-04582 Rev. *A
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/0 map MB96(F)38x (Sheet 14 of 30)

Address Register ‘g?g:i‘ggg:: ‘?Gtzlt)){te;i;act;zg Access
0004344 I/0O Port P04 - Data Direction Register DDRO04 - R/W
000435y I/O Port P05 - Data Direction Register DDRO05 - R/W
0004364 I/0 Port P06 - Data Direction Register DDRO06 - R/W
000437y Reserved - - -
000438y I/0O 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/0O Port PO2 - Port Input Enable Register PIER0O2 - R/W
000447y I/0 Port PO3 - 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 PO9 - 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

Document Number: 002-04582 Rev. *A
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I/0 map MB96(F)38x (Sheet 25 of 30)

Abbreviation

Abbreviation

LIS S 8-bit access 16-bit access BT
0007104 CANO - IF1 Command request register Low IF1CREQLO IF1CREQO R/W
0007114 CANO - IF1 Command request register High IF1CREQHO - R/W
000712y CANO - IF1 Command Mask register Low IF1CMSKLO IF1CMSKO R/W
000713y CANO - IF1 Command Mask register High (reserved) IF1CMSKHO - R
000714y CANO - IF1 Mask 1 Register Low IFIMSK1LO IF1IMSK10 R/W
000715y CANO - IF1 Mask 1 Register High IF1IMSK1HO - R/W
0007164 CANO - IF1 Mask 2 Register Low IF1IMSK2L0 IF1MSK20 R/W
000717y CANO - IF1 Mask 2 Register High IF1MSK2HO0 - R/W
000718y CANO - IF1 Arbitration 1 Register Low IF1ARB1LO IF1ARB10 R/W
000719y CANO - IF1 Arbitration 1 Register High IF1ARB1HO - R/W
00071AH CANO - IF1 Arbitration 2 Register Low IF1ARB2LO IF1ARB20 R/W
00071By CANO - IF1 Arbitration 2 Register High IF1ARB2HO - R/W
00071CH CANO - IF1 Message Control Register Low IFIMCTRLO IF1IMCTRO R/W
00071Dy CANO - IF1 Message Control Register High IFIMCTRHO - R/W
00071Ey CANO - IF1 Data A1 Low IF1DTA1LO IF1DTA10 R/W
00071Fy CANO - IF1 Data A1 High IF1DTA1HO - R/W
000720y CANO - IF1 Data A2 Low IF1IDTA2LO IF1IDTA20 R/W
000721y CANO - IF1 Data A2 High IF1IDTA2HO - R/W
000722y CANO - IF1 Data B1 Low IF1IDTB1LO IF1IDTB10 R/W
000723y CANO - IF1 Data B1 High IF1DTB1HO - R/W
000724y CANO - IF1 Data B2 Low IF1DTB2LO IF1DTB20 R/W
000725y CANO - IF1 Data B2 High IF1DTB2HO - R/W
%%%77%?:': Reserved - - -
0007404 CANO - IF2 Command request register Low IF2CREQLO IF2CREQO R/W
0007414 CANO - IF2 Command request register High IF2CREQHO - R/W
0007424 CANO - IF2 Command Mask register Low IF2CMSKLO IF2CMSKO R/W
000743, g:s'\i;?—v-elg)z Command Mask register High IF2CMSKHO _ R
000744y CANO - IF2 Mask 1 Register Low IF2MSK1LO IF2MSK10 R/W
000745y CANO - IF2 Mask 1 Register High IF2MSK1HO - R/W

Document Number: 002-04582 Rev. *A
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Embedded in Tomorrow™
15.2 Recommended Operating Conditions
Value
Parameter Symbol Unit Remarks
Min Typ Max
Power supply voltage Vee: DVece 3.0 - 5.5 \Y
Smoothing capacitor at C pin Cs 3.5 47-10 15 uF Uesfa?nlgl\g Q?&Cég?gﬁéag:gggﬁo(ﬁ?r

WARNING:

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor
device. All of the device's electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.
Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.
Users considering application outside the listed conditions are advised to contact their representatives beforehand.

Document Number: 002-04582 Rev. *A
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Internal Clock timing

(Ta = -40°C to 125°C, Ve = AVge = 3.0V to 5.5V, DVc = 3.0V to 5.5V, Vgg = AVgg = DVgg = 0V)

Core Voltage Settings

Document Number: 002-04582 Rev. *A

Parameter Symbol 1.8V 1.9v Unit Remarks
Min Max Min Max

Internal System clock
frequency (CLKS1 and foks1s foLks? 0 92 0 96 MHz Others than below
CLKS2)

0 72 80 MHz | MB96F385/F388/F389

68 74 MHz MB96F386/F387

Internal CPU clock frequency
(CLKB), internal peripheral fokes foLkpi 0 52 0 56 MHz Others than below
clock frequency (CLKP1)

0 36 0 40 MHz | MB96F385/F388/F389
Internal peripheral clock
frequency (CLKP2) foLkp2 0 28 0 32 MHz Others than below

0 26 0 28 MHz MB96F386/F387

Page 78 of 117
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External Reset timing

(Ta = -40°C to 125°C, Ve = AVge = 3.0V to 5.5V, DVc = 3.0V to 5.5V, Vgg = AVgg = DVgg = 0V)

Value
Parameter Symbol Pin Unit Remarks
Min Typ Max
Reset input time tRsTL RSTX 500 - - ns
trsTL
RSTX
0.2 Vee 0.2 Vee

Document Number: 002-04582 Rev. *A
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E.—E CYPRESS MB96380 Series
Embedded in Tomorrow™
(Tp=-40°C to +125°C, Ve =3.0t0 4.5V, Vgg = 0.0 V, IO04;ive = 5mA, C_ = 50pF)
Sym- Value
Parameter g I Pin Conditions Unit | Remarks
o Min Max
EACL:STS=0 and ton/2 - 8 .
EACL:ACE=0 CYC
ALE pulse width ) _ _ —
(multiplexed) tLHLL ALE EACL:STS=1 tCYC 8 ns
EACL:STS=0 and
EACL:ACE=1 Steyc/2 -8 -
EACL:STS=0 and ¢ _ 20 .
EACL:ACE=0 cyc
EACL:STS=1 and
t ALE, A23:16] EACL:ACE=0 3teve/2 - 20 -
, :16], ns
AVEL EACL:STS=0and | , .o B
EACL:ACE=1 cYc
. EACL:STS=1 and 5t /2 — 20 . EBM:NMS
Valid address EACL:ACE=1 CYC =0
= ALE { time CACLSTS=0and
multiplexed =lo=Uan _ _
(multp ) EACL:ACE=0 tevef2 - 20
EACL:STS=1 and t _20 L
t ALE. AD[15:0] EACL:ACE=0 cYc
, : ns
AOVLL EACLSTS=0and |4 o0 .
EACL:ACE=1 CYe
EACL:STS=1 and
EACL:ACE=1 2teyc - 20 -
ALE EACL:STS=0 toyc/2 - 20 —
= Address valid time t ax |ALE, AD[15:0] ns
(multiplexed) EACL:STS=1 -20 —
Valid address
= RDX ~L time tAVRL RDX, A[230] EBM:NMS= 1 tcyc/2 -20 — ns
(non-multiplexed)
EACL:ACE=0
t RDX, A[23:16] EBM:NMS=0 Yovel2 20 _
, : ns
_ AVRL EACL:ACE=1 St 12 20 _
Valid address EBM:NMS=0 CYC!
= RDX{ time EACLACE=D
multiplexed : = _ _
( i ) t RDX, AD[15:0] EBM:NMS=0 o ™
) : ns
ADVRL EACL:ACE=1 N _
EBM:NMS=0 cYe
Valid address
. . A[23:0], . _ L B w/o cycle
= Valid .data input tavDv AD[15:0] EBM:NMS= 1 2tcyc — 60 ns extension
(non-multiplexed)
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Embedded in Tomorrow™
Hold Timing
(Ta=-40°C to +125°C, Ve =5.0 V £ 10%, Vg5 = 0.0 V, 104ive = SMA, C| = 50pF)
Value
Parameter Symbol Pin Condition Units | Remarks
Min Max
Pin floating = HAKX wL time tXHAL HAKX tCYC -20 tCYC +20 ns
HAKX T time = Pin valid time tHAHV HAKX tCYC -20 tCYC + 20 ns
(Ta=-40°C to +125°C, V= 3.0 t0 4.5V, Vg5 = 0.0 V, 1O;iye = SMA, C = 50pF)
Value
Parameter Symbol Pin Condition Units | Remarks
Min Max
Pin floating = HAKX i« time tXHAL HAKX tCYC -25 tCYC +25 ns
HAKX T time = Pin valid time tHAHY HAKX tcyc — 25 | toyec + 25 ns
AKX \ 0.8Vee
0.2V
txHAL—> < tHany —
. High-Z —
Each pin 0-8Vee {
0.2*Vee 3‘
Refer to the Hardware Manual for detailed Timing Charts
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Comparator
Output
H—
- Y -
L -— T/
* VvTx(H->L) " Vhys ! ALIN
L VAP (ST ——
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16. Example Characteristics

The diagrams below show the characteristics of one measured sample with typical process parameters.

Run Mode
100.00
PLL clock (56 MHz) F
10.00
Main osc. (4 MHz) +
< RC clock (2 MHz) T
£ 1.00
8 RC clock (100 kHz) F //
0.10 4
Sub osc.(32 kHz) F
0.01
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
Sleep mode
100.00
PLL clock (56 MHz) T
10.00
< Main osc. (4 MHz) T
E  1.00 —
8 RC clock (2 MHz) //
RC clock (100 kHz) 1 /
0.10
Sub osc.(32kHz) T
0.01
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
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Used settings

Mode

Selected Source
Clock

Clock/Regulator Settings

Run mode

PLL

CLKS1 = CLKS2 = CLKB = CLKP1 = 56 MHz
CLKP2 =28 MHz

Regulator in High Power Mode

Core Voltage = 1.9V

Main osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4 MHz
Regulator in High Power Mode
Core Voltage = 1.8 V

RC clock fast

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2 MHz
Regulator in High Power Mode
Core Voltage = 1.8V

RC clock slow

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100 kHz
Regulator in High Power Mode
Core Voltage = 1.8 V

Sub osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32 kHz
Regulator in Low Power Mode A
Core Voltage = 1.8 V

Sleep mode

PLL

CLKS1 = CLKS2 = CLKP1 = 56 MHz
CLKP2 = 28 MHz

(CLKB is stopped in this mode)
Regulator in High Power Mode

Core Voltage = 1.9V

Main osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4 MHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

RC clock fast

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2 MHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

RC clock slow

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100 kHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

Sub osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32 kHz
(CLKB is stopped in this mode)

Regulator in Low Power Mode A

Core Voltage =1.8 V
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Used settings

Mode

Selected Source
Clock

Clock/Regulator Settings

Timer mode

PLL

CLKMC =4 MHz, CLKPLL = 56 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.9 V

Main osc.

CLKMC =4 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock fast

CLKRC =2 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock slow

CLKRC =100 kHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

Sub osc.

CLKSC =100 kHz
(System clocks are stopped in this mode)
Regulator in Low Power Mode A, Core Voltage = 1.8 V

Stop mode

stopped

(All clocks are stopped in this mode)
Regulator in Low Power Mode B, Core Voltage = 1.8 V
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18. Ordering Information

Persistent
Part number Flash/ROM Subclock Low Voltage Package
Reset
MB96384YSB PMC-GSE2 " N Yes
* (o]
MB96384RSB PMC-GSE2 ' No ; ;
_ ROM (128KB) 120 pin Plastic LQFP
MB96384YWB PMC-GSE2 ™' v Yes (FPT-120P-M21)
* es
MB96384RWB PMC-GSE2 No
MB96385YSB PMC-GSE2 " \ Yes
* (o]
MB96385RSB PMC-GSE2 ™' No ; ;
_ ROM (160KB) 120 pin Plastic LQFP
MB96385YWB PMC-GSE2 ™! v Yes (FPT-120P-M21)
* es
MB96385RWB PMC-GSE2 " No
MB96F385YSA PMC-GSE2 ™' N Yes
* (o]
MB96F385RSA PMC-GSE2 " No ; ;
i Flash A (160KB) 120 pin Plastic LQFP
MB96F385YWA PMC-GSE2 y Yes (FPT-120P-M21)
* es
MB96F385RWA PMC-GSE2 No
MB96F386YSB PMC-GSE2 N Yes
(o]
MB96F386RSB PMC-GSE?2 No ; ;
Flash A (288KB) 120 pin Plastic LQFP
MB96F386YWB PMC-GSE2 v Yes (FPT-120P-M21)
es
MB96F386RWB PMC-GSE2 No
MB96F387YSB PMC-GSE2 N Yes
(o]
MB96F387RSB PMC-GSE2 No ; ;
Flash A (416KB) 120 pin Plastic LQFP
MB96F387YWB PMC-GSE2 v Yes (FPT-120P-M21)
es
MB96F387RWB PMC-GSE2 No
MB96F388TSA PMC-GSE2 " N Yes
* (o]
MB96F388HSA PMC-GSE2 ™' Flash A (544KB) No 120 pin Plastic LQFP
MB96F388TWA PMC-GSE2 Flash B (32KB) y Yes (FPT-120P-M21)
* es
MB96F388HWA PMC-GSE2 No
MB96F389YSA PMC-GSE2 ™' N Yes
* (o]
MBO6F389RSA PMC-GSE2 ™! Flash A (544KB) No 120 pin Plastic LQFP
* es
MB96F389RWA PMC-GSE2 No
MB96V300BRB-ES 416 pin Plastic BGA
(for evaluation) Emulated by ext. RAM ves No (BGA-416P-M02)

*1: These devices are under development and specification is preliminary. These products under development may change its
specification without notice.

This datasheet is also valid for the following outdated devices:
MB96F386YSA, MB96F386RSA, MB96F386YWA, MBO96F386RWA,
MB96F387YSA, MB96F387RSA, MB96F387YWA, MB96F387RWA
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