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The following document contains information on Cypress products. The document has the series
name, product name, and ordering part numbering with the prefix “MB”. However, Cypress will
offer these products to new and existing customers with the series name, product nhame, and
ordering part number with the prefix “CY”.

How to Check the Ordering Part Number

1. Goto www.cypress.com/pcn.

2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click
Apply.

3. Click the corresponding title from the search results.

4. Download the Affected Parts List file, which has details of all changes

For More Information
Please contact your local sales office for additional information about Cypress products and
solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.
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EAN

SCRF AID BT BT S B S MY, AT AR PSR O S T IR A s AT

ANV Bl A R T AR HE) PR AN TR] 0 FRL i R R b T P

No. Gain
1 10 VIV
2 20V/V
3 30 VIV
4 40 VIV
5 50 VIV
§] 60 VIV
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21  BHBKEHEHE

T tha external pin control cincuit
(Whsn OPAMP_P and OPAMP_N

anglog inout is engbled (OPID = 0),

the corresponding GPIO inout and
output will be dissbled.)

2-1. BRI A5 #

OPAMP contral registar (OPCR)
> | resz | res1 | meso | - [oec Joroo | Foo |

Internal bus

Dacodar
GEE] GF4] GFI  GF2] o] GE0

RN

1

Tothe externzl gin

I OPAMP . i } b conitrol cincuit
ey ey c=E &=l i | (Disable OPAMP_D analog
| output via an extarnal pin
EFE] —_— Tosnsstamsl pin
| o -:35._5]\i PO |
From anexternzl pin T ! W
OFAME_N I ‘355]
From =nexternzlpin = & o l
I To the intamal
AD converter
G5l
| "L -
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BRI

e 51

GS[5] KB XN “1B” H GS[4:0] % &N “00000B” i, OPAMP FHE— kA7 I3RS HHOK 2% .

GS [5] WEN “0B” if, OPAMP F{E—/NFA A& RIS H B, @

BEBURERI 5]
OPAMP " OPAMP_P 5| 1A OPAMP_N 5| i Bl /F 35 BBOK 8% (AU s N 51 I,

£ OPAMP_O 5| Bl I iz S8R A 1

T A SRS PAS R ) P A1 25 B

. . . Pull-u Standby | Settings Required
Pin Name Pin Function /O Type -up Y g quire Default Status
Option | Control | for Using The Pin
GP10/ CMOS input/ i _ GPIO input disabled:
P&JOPAMP_P |OPAMP positive CMOS output/ ?PCR'OP]D - [], GPIO output disabled;
. . {Enables analog input) .
malog input Analog input analog input enabled
_ ) GP1CY . CMOS input/ | . . OPCR:OFID = 0 GFIO input du-:,ahlsd:
P61/OPAMP_N |OPAMP negative CMOS output/  |Unavailable |Available § . . | GPIO output disabled;
. . (Enables analog input) .
malog input Analog input analog input enabled
. CMOS input/ ) GPI0 input enabled;
PA2/OFPAMP_O GPIO/ CMOS output/ ?PCR'OPOD =0 | GPIO output disabled;
OPAMP analog output (Enables analog output) .
Analog output analog output disabled

WWW.CYpress.com
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2.3 OPAMP %% fE5e

OPAMP #iill %7 {745 (OPCR) HTJF/8-%1H OPAMP, JaH-2XH OPAMP #illfiH,

Ao

ZAAF A AT LAE OPAMP B BN — MNP BORAS, B N NFAF PP a B (CRDE I AR (1

R AH PGS SR &% -

K] 2-2. OPAMP 5| 27 fE 4%

Address bit7 bité bits bit4 bit3 bit2 bit1 bit0 Initial value
003EH | - | mES2 | RES1 | RESO | | oriD | oPOD | PD  |00000011s
RO/WX AW R/W R/W ROWX R/W R/W R/W

OPAMP power down control bit

Turns onthe OPAMP.

Tunrs off the OPAMP.

OPAMP analog output disable bit

Enables OPAMP analog output.

Disables OPAMP analog output.

QOPAMP analog input disable bit

I—P PD
0
1
= OPOD
0
1
- OPID
0

Enables OPAMP analog input.

Dizables OPAMP analog input.

= RESZ | RES1 | RESO OPAMP loop gain setting bits
0 1] 0 The OPAMP operates with a 60 V/V closed loop gain.
0 0 1 The OPAMP operates with a 50 V/V closed loop gain.
0 1 ] The OPAMP operates with a 40 V/V closed loop gain.
0 1 1 The OPAMP operates with a 30V/V closed loop gain.
1 0 0 The OPAMP operates with a 20 V/V closed loop gain.
1 0 1 The OPAMP operates with a 10 V/V closed loop gain.
1 1 1] The OPAMP operates in open loop mode.
1 1 1 Setting prohibited
RW . Readable/writable (The read value is the same as the write value.)
ROMWX : The read value is “07. Writing a value to it has no effect on operation.
: Undefined bit
: Initial value

WWW.CYpress.com YRGS 002-05713 ARLAA
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m  OPAMP #7748 (OPCR) ALHILhRE

Bit name Function
bit7 | Undefined bit The read value is alwavs "0". Writing a value to it has no effect on operation.
- 3 -
bité | RES2, RESI, RE_S[]' These bits select an OPAMP loop gain in closed loop mode from six options and can set the
to | OPAMP loop gain OPAMP to operate in open loop mode
hit4 | setting bits o pe P P :
bit3 | Undefined bit The read value is alwavs "0". Writing a value to it has no effect on operation.
OPID: This bit enables and disables OPAMP analog input.
bit2 | OPAMP analog input | Writing "0" :enables OPAMP analog input.
disable bit Writing "'1" :disables OPAMP analog input.
OPOD: This bit enables and disables OPAMP analog output.
bitl | OPAMP analog output | Writing """ :enables OPAMP analog output.
disable bit Writing "'1":disables OPAMP analog output.
PD: This bit turns on and off the OPAMP.
bit) | OPAMP power down | Writing """ :turns on the OPAMP.
control bit Writing "'1" :turns off the OPAMP.
m  OPAMP zHE i E
RES2 RES1 RESO OPAMP Loop Gain Settings
0 0 0 The OPAMP operates with a 60 V/V closed loop gain.
0 0 1 The OPAMP operates with a 50 V/V closed loop gain.
0 1 0 The OPAMP operates with a 40 V/V closed loop gain.
0 1 1 The OPAMP operates with a 30 V/V closed loop gain.
1 0 0 The OPAMP operates with a 20 V/V closed loop gain.
1 0 1 The OPAMP operates with a 10 V/V closed loop gain.
1 1 0 The OPAMP operates in open loop mode.
1 1 1 Setting prohibited
R

B OPAMP E1TH, AILMEM RES2, RES1 fl RESO Kt E . {HE OPAMP #ithfasent, AEHH OPAMP K%
HES, WAZERIT AID Hi.

B % RES2, RES1 1 RESO ¥ EHi, FiNCHIEE K.
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3 BHBKSHRME

KM% E OPCR #7411 PD il G2 FA KA. 4 OPCR Ziff#s+ RES2, RES1 fl RESO (X E, &
HROR 28 AT 7E AR U FF PR A 20 R 384T o
BRI R A
FRYE ] 3-1 o B8 B S IS R B
K 3-1. WS B H BRI E

bit7 bit6 bits bit4 bit3 bit2 bit1 bit0
OPCR . RES2 RES1 | RESD| . |DF|D QPOD PD
X O o) D X 0 0 0
2 :Bit to be used
x :Unused bit
0 :Setto"D"

I8 EE B B L OPCR A28 I AL, I8 HIRSAERE fG, THIRERIE.

m FRE OPAMP #4E
TEWOERT, 5% E OPCR Z17 441 RES [2:0] 4 “000B” , “001B” , “010B” , “011B” , “100B ” &
“101B” , "B ERCRESE MR ELT .
PG S FOARFE G A R 1825 . W B OPCR H) RES[2:0] EAINAE, A FRHASE M) 134 0] 25 .
HE:

0 e, #20h P61/OPAMP_N 5|,

O OPAMP Z{Tht, AJLM&E% RES2, RES1 il RESO K & . {HE OPAMP #itifaERi, AE{f ] OPAMP
Fim B E S, AT A/D i,

\ B8 RES2, RES1 fll RESO W &R, #ikMiaRikse.,
B JFHAEC T OPAMP 4
FEWOERT, i E OPCR H4£43 RES [2:0] 4 “110B” , WikizH MUK S AEFF R g 1T,
ER:

[ OPAMP /TR, RVFHMEA A 2 |17, HE OPAMP #itifa e mr, AZEMH OPAMP (1%
HES, tWAERIT AID #H#,
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W
1. %# OPCR: OPID f1 OPCR : OPOD y “0” Jii Hl OPAMP Eifll%ii A F1 OPAMP LIt .
2. WHE OPCR "Rz HFHARF RES [2:0].
3. WHE OPCR: PD Xy “0” HANEHB KA.
4. FFBHEBORIRRE .
5. WIRFHEIE, JAzh AID ik,
5  JEKRSBEIEH
REHIR T OPAMP I3 %5«
51 ASERERIEEA
MCU 3| a0 F -
OPAMP_N: FfERBUKE MEIA
OPAMP_P: HI{EJSCRAR IEHIN
OPAMP_O: FI{ERCA At
52 G
52.1 —EX
typedef unsigned char BOOLEAN;
typedef unsigned char INT8U; /* Unsigned 8 bit quantity */
typedef signed char INT8S; /* Signed 8 bit quantity */
typedef unsigned int INT16U; /* Unsigned 16 bit quantity */
typedef signed int INT16S; /* Signed 16 bit quantity */
typedef unsigned long INT32U; /* Unsigned 32 bit quantity */
typedef signed long INT32S; /* Signed 32 bit quantity */
#define BOOL BOOLEAN
#define BYTE INT8U
#fdefine UBYTE INT8U
#define WORD INT16U
#define UWORD INT16U
#define LONG INT32S
#define ULONG INT32U0
#define UCHAR INT8U
#define UINT INT16U
#define DWORD INT32U
#define TRUE 1
#define FALSE 0
#define BYTE LO (w) ((UBYTE) (w))
#define BYTE_HI(W) ( (UBYTE) (( (UWORD) (w)>>8) &0xXFF))
WWW.Cypress.com TA4GS: 002-05713 FRAHA 8
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5.2.2 BR#HBETF
void AmpOpenLoop()
b3 Y
ZH 2k
ik CTHRE
N : AmpOpenLoop();
void AmpOpenLoop ()
{
DDR6_P60=0;
DDR6 P61=0;
DDR6 P62=1;
OPCR=0x60;//Amplifier gain is R3/R1
}
void AmpCloseLoop()
1z [A] 7k
ZH 2k
ik D AR E
NG : AmpCloseLoop();
void AmpCloseLoop ()
{
DDR6_P60=0;
DDR6_P61=0;
DDR6_P62=1;
OPCR=0x40;//Amplifier gain is 20V/V
}
WWW.CYpress.com SRS : 002-05713 filiA*A 9




=2 CYPRESS
F>MC-8FX 5 8 frifi % % MBO5F430 R4 iz H UK 4+

Embedded in Tomorrow™

L RitVAE
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»

6.1 WA
1% B MBOSFA30K s H UK Ss . MRS TR, R1, R2Fl R3 AT HHBUKER.
K 6-1. ff it

input 1
input2 AP_P
Lt —+ AMP_O output
R AMP_N |
2
| S
=]
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6.2  YEBIRHY
void main(void)
R [A| o
S T
ik C REFERERF
Nl - main();

void main (void)

{
__DIO;
__set 11(3);
InitIrgLevels();

WDTH =0xA5;//Disable WTG
WDTL =0x96;

WATR =0xEE;
SYCC =0xF0;//Main Clock
SYCC2=0xF4;//Main Clock

SYSC =0xBC;//BUZZ (P0O1)

SYSC2 =0x02;//PPG(P73),Disable I2C
while (! STBC_MRDY) ;

__EIQ;

AmpOpenLoop () ;
AmpCloseLoop () ;

7 BEZER

UNAER U FATAT AR e R B, B 1 2R 5 2 b ) S T RA
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main.c
#include "mb95430.h"
#include "TypeDef.h"

*/

/*

/* Amplifier Setting

*/

/*

void AmpOpenLoop()

}

DDR6_P60=0;

DDR6_P61=0;

DDR6_P62=1,;
OPCR=0x60;//Amplifier gain is R3/R1

void AmpCloseLoop()

{

}

DDR6_P60=0;

DDR6_P61=0;

DDR6_P62=1,;
OPCR=0x40;//Amplifier gain is 20V/V

void main(void)

__DIg;
__set il(3);
InitirgLevels();

WDTH =0xA5;
WDTL =0x96;

WATR =OXEE;
SYCC =0xF0://Main Clock
SYCC2=0xF4;//Main Clock

SYSC =0xBC;//BUZZ(PO1)

SYSC2 =0x02;//PPG(P73),Disable 12C
while(!STBC_MRDY);

__EI0;
AmpOpenLoop();
AmpCloselLoop();
}
VECTORS.C

#include "mb95430.h"

void InitlrgLevels(void)

{
/* ILRx IRQs defined by ILRx */

ILRO = OxFF;  // IRQO: external interrupt chO | ch4
/I IRQ1: external interrupt chl | ch5

WWW.CYpress.com
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I
I

ILR1 = OxFF;
1
1
I

ILR2 = OxFF;

ILR4 = OxFF;
1
1
1

ILR5 = OxFF;
I
I
I

}
/*

IRQ2: external interrupt ch2 | ch6
IRQ3: external interrupt ch3 | ch7

/I IRQ4: UART/SIO chO
IRQ5: 8/16-bit timer chO (lower)
IRQ6: 8/16-bit timer chO (upper)
IRQ7: Output Compare chO

/I IRQ8: Output Compare chl
IRQ9: none
IRQ10: Voltage Compare ch0
IRQ11: Voltage Compare chl

/I IRQ12: Voltage Compare ch2
IRQ13: Voltage Compare ch3
IRQ14: 16-bit free run timer
IRQ15: 16-bit PPGO

/I IRQ16: 12C chO
IRQ17: none
IRQ18: 10-bit A/D-converter
IRQ19: Timebase timer

/I IRQ20: Watch timer
IRQ21: none
IRQ22: none
IRQ23: Flash Memory

Prototypes

Add your own prototypes here. Each vector definition needs is proto-
type. Either do it here or include a header file containing them.

__interrupt void

/*

DefaultiRQHandler(void);

Vector definiton

Use following statements to define vectors.
All resource related vectors are predefined.

Remaining software interrupts can be added hereas well.

#pragma intvect DefaultiRQHandler 0 // IRQO: external interrupt chO | ch4
#pragma intvect DefaultiRQHandler 1 // IRQ1: external interrupt chl | ch5
#pragma intvect DefaultiRQHandler 2 // IRQ2: external interrupt ch2 | ch6
#pragma intvect DefaultiRQHandler 3 // IRQ3: external interrupt ch3 | ch7

#pragma intvect DefaultiRQHandler 4 // IRQ4: UART/SIO ch0
#pragma intvect DefaultiRQHandler 5 // IRQ5: 8/16-bit timer chO (lower)
#pragma intvect DefaultiRQHandler 6 // IRQ6: 8/16-bit timer chO (upper)
#pragma intvect DefaultiRQHandler 7 // IRQ7: Output Compare chO

#pragma intvect DefaultiRQHandler 8 // IRQ8: Output Compare chl

#pragma intvect DefaultiRQHandler 9 // IRQ9: none

#pragma intvect DefaultiRQHandler 10 // IRQ10: Voltage Compare chO
#pragma intvect DefaultiRQHandler 11 // IRQ11: Voltage Compare chl

WWW.CYpress.com
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#pragma intvect DefaultiRQHandler 12 // IRQ12: Voltage Compare ch2
#pragma intvect DefaultiRQHandler 13 // IRQ13: Voltage Compare ch3
#pragma intvect DefaultiRQHandler 14 // IRQ14: 16-bit free run timer
#pragma intvect DefaultiRQHandler 15 // IRQ15: 16-bit PPGO

#pragma intvect DefaultiRQHandler 16 // IRQ16: I2C chO

#pragma intvect DefaultiRQHandler 17 // IRQ17: none

#pragma intvect DefaultiRQHandler 18 // IRQ18: 10-bit A/D-converter
#pragma intvect DefaulttRQHandler 19 // IRQ19: Timebase timer

#pragma intvect DefaultiRQHandler 20 // IRQ20: Watch timer
#pragma intvect DefaultiRQHandler 21 // IRQ21: none
#pragma intvect DefaultiRQHandler 22 // IRQ22: none
#pragma intvect DefaultiRQHandler 23 // IRQ23: Flash Memory

/*

DefaultiRQHandler()

This function is a placeholder for all vector definitions.
Either use your own placeholder or add necessary code here
(the real used resource interrupt handlers should be defined in the main.c).

*/
__interrupt void DefaultiRQHandler(void)
{
__DI(); /I disable interrupts
while(1)
__wait_nop(); /I halt system

WWW.Cypress.com TA4GS: 002-05713 FRAHA 14
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