FOrdering number: EN 3802A, 4‘

CMOS LSI
[ N2.3802A, /[ LC7233

Single-chip PLL and Microcontroller
with LCD Driver

OVERVIEW

The LC7233 is a single-chip microcontroller that incorporates a phase-locked loop (PLL), which can operate
up 1o 150 MHz, and a liquid-crystal display (LCD) driver, making it ideal for digital tuners. It has a large
number of input/output ports and a frequency measurement Circuit.

The LC7233 features on-chip RAM and ROM, a programmable high-speed divider, a 6-bit analog-to-digital
converter and a low-voltage detection reset circuit.

The L.C7233 operates from a single 5 V supply and is available in 64-pin QIPs.

FEATURES
s 150 MHz phase-locked loop
+ LCD driver

»  6-bit analog-to-digital converter

*+ Two 8-bit PWM digital-to-analog converters
»  Two 4-bit input ports

» Two 4-bit input/output ports

*  6-bit keypad matrix scan output

s 2-bit open-drain high-voltage output

» 23 mask-selectable output drivers

»  20-bit universal counter

» 4096 x 16-bit program ROM (000H to FFEH user-addressable memory)
s 256 x 4-bit data RAM

»  Low-voltage detection reset circuit

*  Programmable high-speed divider

»  Single-word instructions

»  Four-level stack

*  PLL-unlocked flip-flop

*  Timer flip-flop -

»  Programmable watchdog interrupt address

» Standby mode

« CPU operates down to 3.5 V, with data retention down to 1.3 V,
» Single 5 V supply

+ 64-pin QIP
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PINOUT

XOouT
TEST1
AOUT
AIN
EQ
V§S
AMIN
FMIN
vDD
SNS
HCTR

COM1

LC7233

S9

810
S11
Si12
813
814
8§15
S16
S17

PACKAGE DIMENSIONS

Unit: mm
3159-QIP64E
1.6
}
[ Jes
17.2 1420 5
N

their officers and employees jointly or severally.

third parties.

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the lke, the failure of which may directly or indirectly cause injury, death or property loss.

M Anyone purchasing any products described or contained herein for an above-mentioned use shali
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affilates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any

and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CQ., LTD., its affiliates, subsidiasies and distributors or any of

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYQ believes information herein is accurate and refiable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or ather rights of
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PIN DESCRIPTION

Number Nams Equivalent circuit Description
1 XIN |
XiN -
I Crystal osciliator connections
64 XouT xour '|
2 TEST?
Test pins
63 TESTH
BACKUP
3to6 PG3 to PGO Input port G
BACKUP
7,8 PH1, PHO Qutput port H
BACKUP
9 to 12 PF3 to PFO Inputfoutput port ¥
13 to 16 PE3 to PEO ﬁr Input/output port E
17, 18 PG1, PCO Output port C
19 fo 22 PB3 to PBO Output port B
BACKUP
’ BACKUP
231026 | PA3 to PAO »Y_*:DV Input port A
Mask option
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Number Name Equivalent circuil Description
27 to 49 523 to St '—‘G:T LCD segment outputs
‘ BACKUP
50, 51 COM2, COM1 LGD common driver outputs
'BACKUP
52 HOLD | Hold-mode control input
{0
55 NS | Power-fail detect
53 ADI ol A/D converter input
HGLD,
PLLSTOP
controleg
54 HCTR Universal counter input
FHoLp,
PLLSTOP
controlled
56 VoD 5 V supply
57 FMIN 3 FM VCO input
58 - HoLo, .
AMIN PLLSTOP AM VGO input
conirolied
59 VSS Ground

No.3802—5/16




LC7233

Number Name Equivalent circuit Description
| 9
80 EO ‘ — Phase comparator output
61 AIN A,Nl Analog input
AOUT l—l_?]

62 ADUT | Analog output
SPECIFICATIONS
Absolute Maximum Ratings

Paramster- Symbal Rating Unit
Supply vollage range Voo max -03 to 65 v
Port G, HOLD, ADI and SNS input voltage range Ving 03 to 13 v
Input voltage range (other inputs) Vinz -0.3 to Voo + 0.3 v
Port H and AOUT output voltage range Vouri 0.3 to 15 v
Output voltage range (all other outputs) Yourz -0.3 to Vpo + 0.3 v
Port H autput current range louTs OtoS mA
Ports E and F output current range loyrz Oto3 mA
Ports B and C oulput current range louta 0to1 mA
AOUT output current range foura Oto2 mA
Power dissipation Po 400 mwW
Operating temperature range Topr =40 to 85 deg. C
Storage temperature range Tetg —45 to 125 deg. G
Recommended Operating Conditions
Te = 25 deg. C
Parameter Symbol Rating Unit

Supply voltage Voo 5 v
Supply voltage range {PLL and CPU) Vop1 45 to 5.5 v
Supply voltage range {CPU) Vbn2 351t0 55 v
Supply voltage range for data retention Voo3 13 t0o 5.5 v
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Electrical Characteristics

Voo = 3.5 w0 55V, T. = —40 to 85 deg. C unless otherwise noted

Rating )
Parameter Symbol Condition Unit
min typ max
Port G HIGH-level input voltage VKt 0.7Voo - 80 v
SNS HIGH-level input voltage Vine 25 - 8.0 v
Port A HIGH-level input voltage Vi 0.6Von - Voo v
Ports E - i
vgltage and F HIGH-level input ™ 0.7Voo _ Voo Vv
_ |HOLD HIGH-level input voltage Viks 0.8Vpp - 80 v
Port G LOW-leve! input voltage ViLt 0 - 0.3Von v
HOLD LOW-leve! input voltage Vi - 0.4Vop v
SNS LOW-level input voltage ViLs 0 - 13 v
Port A LOW-level input voltage ViLg 0 - 0.2Voo v
Ports E and F LOW-level input
voltage Vits ] - 0.3Voo v
XIN input frequency fins Vn=051t0 15V 40 45 50 MHz
Vg =011t 15V, _
Vop = 45 t0 5.5 V 10 130
FMIN input frequency finz MHz
Viv=01510 15V, _
Vop = 45 to 55 V 10 150
AMIN input frequency Vi =011t0 15V, 3
(low range) finz Vpp = 45 lo 55 V 05 10 MHz
AMIN inpul frequency Vik =01 to 15V, _
(high range) fing Vop = 4.5 to 55 V 20 “ MHz
. Vin=01t 15V, _
HCTR input frequency fins Voo = 4.5 o 55 V 04 A12 MHz
XIN rms input amplitude Ving 05 - 15 v
FMIN rms input amplitude Ving 0.1 - 15 y
AMIN s inpul amplitude Vina 0.1 - 15 v
HCTR rms input amplitude Vina 01 - 15 v
ADI input voltage range Vins 0 - Veo v
SNS reject pulsewidth Prej - - 50 ps
Standby threshold voltage Voer 27 30 33 v
HOLD, AD!, SNS and port G _ _ _
HIGH-level input current g Vin = 85 V 30 pA
. Ports E and F are high
;orts A, E and F HIGH-level Iz impedance, port A has - - 30 pA
put current
no Rep, Vin = Voo
XIN HIGH-level input current lina Vin = Voo = 50 V 2 5 15 HA
FMIN, AMIN and HCTR
HIGH-evel input current lina Vin = Voo = 3.0V 4 10 30 pA
vl i Vik = Vop = 5.0 V, _ -
Port A HIGH-lave! input current lis port A has Rep 50 pA
AIN HIGH-level input current line Vin = Voo - 0.01 10.00 nA
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output voltage

Rating )
Parameter Symbol Condition - Unit
min typ max
HOLD, ADI, SNS and port G ) _ _ 30
LOW-level input current bt Vin = Vss HA
Ports E and F are high
Ports A, E and F LOW-level Iz impedance, port A has - - 30
input current no Rep, VI‘N = Vss
XIN LOW-level input cusrent hia Vin = Vss 2 5 15 pA
FMIN, AMIN and HCTR - 4 10 0
LOW-level input current lia Vin = Vss KA
AIN LOW-leve! input current Iis Vin = Vss - 0.01 10.0 nA
Port A input voltage Vir m’ge:an'zeh'gh - - 0.05Vpo A
Port A pull-down resistance Rep Vop = S5V 7% 100 200 kQ
EO output leakage current lorFH1 Vo = Voo - 0.01 10.0 nA
Ports B, C, E and F output _ _ _ 30
leakage current loFeHz Vo = Voo KA
Port H output leakage current lorrna Yo=13V - - 50 uA
AOUT output leakage current lorena Vo=13V - - 10 pA
EO output leakage current lorrL Vo = Vss - 0.01 100 nA
Poris B, €, E and F output _ - _ .30
leakage current loreLz Vo = Vss HA
Ports B and C HIGH-level output . _ - 10 | Vop - 05 v
voltage Vot Ip =1 mA Voo ~ 2.0 | Voo oD
Ports E and F HIGH-level output _ -10 _ _ v
voltage Vouz lo =1 mA Voo .
EC HIGH-level output voltage Vora lg = 500 pA Voo - 1.0 - - v
XOUT HiGH-level output voltape VoHa lg = 200 pA Vop - 1.0 - - v
§1 to 523 HIGH-leve! output o _ - - v
voltage Vens lo = =01 mA Vpp - 10
COM1 and COM2 HIGH-level _ - - - v
output voltage Vous lo = 25 pA Voo - 075
Ports B and G LOW-level output . 10 20 v
voltage Vour lo = 50 pA 05 :
Ports £ and F LOW-level output _ - - 1.0 v
voltage Voiz lo =1 mA
EO LOW-level output voltage Vous lp = 500 pA - - 1.0 v
XOUT LOW-level output voltage Vous lo = 200 pA - - 10 v
$1 to 523 LOW-level output . _ - 10 v
voltage Vous lo =01 mA
lo = 5 mA, _ - 05 Y
AOUT LOW-level output voltage Vois AN = 13V .
COM1 and COM2 LOW-level . 05 075 v
output voitage Vour lp = 25 pA 03
Port H LOW-leve! output voltage Vors lo =5 mA 0.75 - 20 v
COM1 and COM2 mid-level Yunr Vop = 5V, lg = 20 pA 20 25 30 v
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Rating :
Parameler Symbol Condition Unit
min typ max
A/D converter error Vop = 45 t0 55 V ) - e Ish
fn = 130 MHz, _
Supply current Ipp1 Vop = 4.5 10 55 V 15 20 mA
PLL halted, _ 15 _
toye = 2.67 ps ’
PLL halted,
) teye = 13.33 ps, - 10 -
Hold-mode supply current Ipo2 Voo = 3510 55 V mA
PLL halted,
tyc = 40.00 ps, - 07 -
Vop = 35t0 55 V
Voo = 5.5 V, oscillator _ _ 5
halted, Ta = 25 deg. C
Standby-mode supply current Ippa HA
Voo = 2.5 V, oscillator _ _ i
halted, T, = 25 deg. C
Measurement Circuits
Hold mode
30 pF
®
4.5 MHz J
30 pF XIN VDD
3} XOUT i
™ FMIN §NS
AMIN
HCTR LC7233 HOLD
TEST1 ADI
TEST2 PA, PG
»r
Notes
1. Ports E and F are selected as output ports.
2. Ports A to H, S1 to §23, COMI and COM2 are open.
Standby mode
30 pF
3 J —®
© 4.5 MH2 J
30 pF XIN vDD
i} XOUT l
rr FMIN 5NS
AMIN
HCTR LC7233 HOLD
TESTY ADI
TEST2
wr

Note

Ports A to H, S1 to $23, COMI

and COM2 are open.
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FUNCTIONAL DESCRIPTION

LCD Driver

The LC7233 can drive LCD segments. The LCP and LCD instructions transfer data to the LCD outputs.
The LCD instruction transfers data directly to the LCD outputs. The LCP instruction converts data to
7-segment format before transfer to the outputs.

S1 1 823 are the driver outputs. The LCD frame rate is 100 Hz with a 50% duty cycle. After reset or
power-up, a blank signal is present on all outputs. In standby mode, all outputs are LOW, They can be used
as general-purpose outputs if the appropriate mask option is selected.

COM1 and COM?2 are the LCD common driver outputs. Output drive is 50% duty with 50% bias. Upon
reset or after power-up, the normat drive signals are present on these outputs. In standby mode, all outputs
are LOW.

Frequency Counter

Frequency measurement is performed at the HCTR input by the 20-bit universal counter. The ipput
frequency range is 0.4 to 12 MHz, which is used for measuring AM and FM IF frequencies. Capacitive
coupling should be used.

Phase-locked Loop

The FMIN or AMIN input signal is divided down by a programmable divider, and then compared with the
crystal frequency, which is also divided down using 14 selectable ratios. The phase difference between the
two signals is measured using a phase detector and output on EO.

FMIN is the input pin for the FM VCO input signal. The input frequency range is 10 to 130 MHz.
Capacitive coupling should be used.

AMIN is the AM VCO input. The bandwidth is adjustable in two ranges by using the PLL instruc-
tion—HIGH (2 to 40 MHz) for the SW band, and LOW (0.5 1o 10 MHz), for the LW and MW bands.
Capacitive coupling should be used.

input/Output Ports

Port A

This input port has a low switching threshold, which is used for keypad matrix inputs. Pull-down resistors
for all pins are available as a mask option. Note that either all or none of the pins should have pull-down
resistors. In standby mode, inputs are ignored.

Ports B and C

- These output ports have unbalanced CMOS outputs which are used as keypad matrix scan outputs. Upon
reset, outputs are set LOW, and in standby mode, outputs are high impedance. The outputs can be
short-circuited. ~

Port E

The wansfer direction of this input/output port is selected automatically under software control, When an
input instruction (IN, TPT, or TPF) is executed, port E is configured for input operation, and an output
instruction (OUT, SPB or RPB), for output operation. Upon reset, all pins become inputs. In standby mode,
the output drivers are high impedance and the input signals are ignored. All bits should either be inputs or
outputs.

Port F

- 'The transfer direction of this input/output port is selected by the FPC instruction. Each pin of this port can
be sel independently to be an input or output. Upon reset, all pins become inputs. In standby mode, the
output drivers are high impedance and the input signals are ignored.
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Port G

This is an input port only. In standby mode, inputs are ignored.

Port H

These output ports are high-voltage, n-channel open-drain drivers, which are used for switching power
supplies. Upon reset and in standby mode, outputs are high impedance. Poit H can also be configured as the
output of DACI and DAC2.

A/D Converter

The A/D converter is a 6-bit successive approximation type. The conversion cycle time is 1.28 ms.
Full-scale output data is 3FH for an input of Vpp X (63/96).

Power-fail Detection

When connected to the supply, SNS is used as a power-fajl detector. SNS can also be used as a standard
input port.

Crystal Osclllator

The master crystal oscillator, which has a feedback resistor on-chip, requires only the connection of a
4.5 MHz crystal.

Low-power Modes

Hold mode

When the hold-mode control pin, HOLD, is driven LOW and the HOLDEN (hold enable) flip-flop has
previously been set by an SS instruction, the LC7233 enters hold mode.

HOLD has a high-voltage input (Vi(max) = 8.0 V) which can be connected directly to the power supply.

Standby mode
When the LC7233 is in hold mode and HOLD is LOW, standby mode can be set by the CKSTP instruction.

Test Pins

Two device test pins are provided—TEST1 and TEST2. These should either be tied to Vss or left open.

INSTRUCTION SET

ADDR Program memory address [12 bits]

b Borrow

B Bank number [2 bits]

C Carry

DR Data memory address high-order bits (row address) [2 bits]
DL Data memory address low-order bits (column address) (4 bits)
1 Immediate data [4 bits]

M Data memory address

N Bit position {4 bits]

Pn Port number [4 bits]

r General register (Bank 00H to OFH)

Rn Register number [4 bits]

() Contents of register or memory

()n Contents of bit N of register or memory
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Instruction format

Operation Notation Description Skip condition
" T 2nd D15|D14ID13ID12[D11ID10]19 | I:lallnlDG [ DSIU(I ’mlm I Do
Add imstnctions
Adds the conterts of M tg the contents of t and
AD 4 M Add M 1o 1 0 1 0 0 1} 0 DH DL Rn e (0« (M) stores the resalt in
Add M to r and r <« () + (M), skip f |Adds the contenis of M 1o the conlents of r and
ADS ! M skip if carry 0 1 0 0 0 1 o ot Rn carry stores the result in r. Skips if z carry is generated Canty
Add M to r Adds the conterts of M to the contents of rand C
"~ r M wih cany 0 1 1] 0 1 0 DH DL Rn re{)+s(M+C and stores the resul i
Al Mlor Adds the content of M o the contents of r and C
ACS r M withcaryand | 0 | 1 | 0 { o | 1 1 DH DL Rn ; ;((f) + (M) 4 C skap {0 ctores the result in 1. Skips i a carry & Canry
skip d carnry y generated
al M I fasitom o1 {of1|o]o o DL | Mo et Adds the immedizte data to the cantents of M and
stores the result in M
Add | o M and M« (M) + |, skip f Adds the i diate data ta the of M and
nS M ! skp 11 casry 0 ! 0 ! 0 1 DH o : carny slores the result in M. Skips if 2 cany is generated Camy
Add [ to M Adds the immediate data to the contents of M and C
AlC M | with cany 0 1 ] 1 1 0 DH oL | Mc Ma+1+C and Stores the resul in M
Add | o M - |Adds the i dizte data to the c of Mand C
AICS M i fwthcaaryana [0 [ v J o] 11| DH oL 1 ME M+ 1+ C oSk ond stares the resul in M. Skips if 2 carry & Carry
skip il cany R4 genesated
Subtract instrections
Subtract M €« () - (M) skip f |Sutitracts the conterts of M fram the contents of r
su r M from r 0 ! 1 o 0 0 D oL Rn crry and stares the result in r
Subtract M € (0 - (M), skip i Sulfiracts the confents of M from the contents of ¢
SuUs T M from r and skip| O 1 1 0 0 1 DH oL Rn borow - sKp and stores the result m r. Skips if 3 borrow is Barrow
if borrow generaled
Subtract M
o Subtracts the contents of M from the contents of
8 ' M ;’::o; with o 1 1 0 1 0 DH o Rn Fe-M-b with borsow and slores the result in r
puttract M. C e () - (M) _ b, skip|SUHITcts the corents of M fram the cantents of ¢
sSBS f M bormow and ski 0 1 1 0 1 1 DH DL Rn P :or - (M) - b, skip with bormow and stores the result in r. Skips if a Barrow
# bosrow P row borcow is generated
Subtraet 1 from Sultracts the immediate data from the coments of M
sl M | M 0 1 1 1 0 0 DH DL 1 M« (M-I and sores the resutt in M
Subtract 1 trem M (M) - t, skip # Sublracts the immediate data from the conteqts of M
SIS M ! M and skip i [} 1 1 1 0 1 DH DL | pomow + Sk and stores the resufl in M. Skips if a barrow s Bormw
bomow generated
Subtract | from Subiracts the immediate data from the comtents of M
M y N
Sis ! M with borrow 0 1 1 1 1 ¢ DH bt ! Mo (M-1-b with borrow and stores the result in M
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Operand’ Instruction format
] Operation Notatioe Deseription Skip condfition
Rt 4 2md ;S|4 | D13 (D12 | D11 | D10O| DI | D8 D7 J Ds f DS ] 04 | D3 l D2 I D1 I Do
Suptract | from . N
p .| Subtracts the immedizte data from the contents of M
siBS M ) Mmoo Lo | o o pr o s DH DL | P o) -1 B 8K yith borrow and stores the resut in M. Skips f & Borrow
mnw" ™ borrow & generated
Compare instnrtigns
SEQ [ M ;kip if 1 equals 0 0 0 0 0 1 DH oL fn ) - (M), skip it zero E:am::lrl:]s the contents of r and M and skips if they o= M
SGE ' M Sg:( r";s" or 0 o 0 0 1 1 DH oL Rn {N — (M), skip if Compares the contents of r and M and skips il r is @>M™
9 n=z=Mm greater than or equel to M > M
equal to M .
Skip if M Caompares the immediate data to the contents of M ~
SEQI M | equls | 0 0 1 1 0 i OH oL L} (M} ~ 1, skp d zero and skips f they are equal M -1=0
Skip il M s .
Compases the cantents of M with the immediate data
SGE M 1 g;e;llerl:hlan or 0 0 1 1 1 1 DH DL ! (M) - |, skep dd (M) > | and skips i M is greater than or equal to 1 M) =
Logic arithmetic instructions
) Calcitates the logic-AND of the immediate data and
AND M | AND | with M 0 0 1 1 0 ] DH DL i M« (M) .1 the contents of M and stores the resutt in M
- Caleisfates the logic-CR of the immediate data and
OR M ! OR | with M 0 o 1 1 1 g OH o ! Moo (M) o the contents of M and stores lhe result in M
Exchmsive-OR M Calculates the logic-XOR of the contents of r and M,
EXL t M with 1 0 0 1 0 0 [ OH DL Rn r « (r} oplus (M) and stores the result in
Load and stare instnctions
LD Y M Lozd M into 1 1 0 o 0 0 0 DH DL fn r « (M) Moves the contents of M to r
ST M T Stare 1 in M 1 0 ¢ 0 0 1 DH DL fn M« () Moves the comtents of ¢ to M
Move M to M
MVRD " M Jaddressed by | 5 ] 0| oo ] 1] DH oL Rn [OH, Rn] & (M) Moy e Conterts of M o the acdress referenced
Rn by OH and Rn
Move M Moves the contents of the memory location
MVRS M I ;?‘dr‘:a;‘d by 1 0 0 0 1 1 DH oL Rn M « [DH, Rn] referenced by DK and An to M
MVSR M M2 Move M fo M 1 0 0 3 0 0 DH DLy Lo [OH.OL4] « [OH.OL | ::g;ﬁnlrf cortents of memory location 2 fo memory
M M | Move | o M 1 0 0 1 Q 1 DH oL 1 Ml Moves the immediate data 1o M
PLL M ' Ir'::.:a:s CPLL s ol |11 ]o0 OH oL fin PLLr « (M) Moves the contents of M to the PLL registers
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Operand instrxtion brmat
M, Operation N Description Skip condition
15t 2m ms’D‘M]DﬂImZ'DﬁTMUIWINID’IIDGINID‘[NID!!M[W
81t test instructions
Test bits of M . . Tests the bits of memory location M specified by N. All bits
™r M ¥ lospitel '] O] O[O} OH DL N Siip # MN) = all 1 iguine 4 ap bits are logic 1 specified = {
Test bits of M . B Tests the bits of memory location M specitied by N. Al pits
TMF M N ladsdpimasel ' | 9]} O] DH o N Skp it MN) = all 0 Toing i a bits are logie O specified = 0
Jump and subrortine instructions
JMP ADDR ::3:;;" 1 o] 1] ADDR {12 bits) PC < ADDR Jumps 1o the address specified by ADDR
caL ADDR Cafl subroutine | 1 | 1 [ ¢ | o ADDR (12 bits) Stack « (PC) + 1, Jumps to the subrawtine specied by AOOR
PC « ADDR
Return from .
RT subroutife 1 1 0 1 0 1 0 0 0 0 0 0 1} PC « stack Returns fram a subroutine
Fag test instructions
Test timer A ’ " o .
™ N flip fiop 1 1 0 1 a 1 ] 1} 0 0 N Skip if timer F/F = Q Tests the timer flip-flop and skips if zere Timer FfF = Q
Tu Test PLL o _ " e _
L N flip-fiop 1 1 ] 1 a 1 ] ] 4] ] ] Skip f PLLFF =0 Tests the PLL-unlocked flip-tiop and skips t zera PLLFE=0
Status register test and set instructions
Set status {Status register 1) . . .
sS N register bits 1 1 0 i 1 1 ] 0 [\ 0 N Noed Sets the bits of the status reqstef specitied by N
Reset status (Status register 1) . . -
RS L] register bits 1 1 0 1 1 1 0 0 a t] N Neo Resets the bits of the stalus register specified by N
ISt " i AUNUY RO S PR I : olololo \ Skip i (status register 2)}Tests the bits of stalus register 2 specified by N. Al bits
fegister bits a N=allt Skips ¢ all bits are 1 specitied = {
skip i true
Test status . . ; . .
§ ; Skip # (status register 2) jTests the bits of status register 2 specified by N. Al bits
TSF N register bits andf 1 4 1 4 0 ) 1|1 1 olojojeo N Nzall Skips i all bils are specified =
skip if false
Bank select instructien
BANK | B ] ISeIett bank J 1 l 1 | 0 l 1 [ 0 I 0 I 8 ] 0 | 0 l a I 9 l 0 I 0 [ 0 | 0 |8ANK ] lSeIeds one of four memory banks
Ingutiortput instnctions
Move data t . " . .
LeD M I L&g“m;m‘;s tj1|1]o]o]o DH oL DIGIT LCD (DIGIT) « | Loads the immediate data directly to the LCD driver
Mowve 7-segment Comverts the immediate data to 7-segment farmat
e M P eata vo tED tprprloetog DH Dt DIGIT LCD PIBM) & PLA I} 4ing 2 MA Ihen Iranslers it to the LCD driver
Move port data .
N M PR oM 1 t 1 0 1 0 DH DL P M « (port (Pn)) Moves the data from input port P to M

€£24071
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Operand Instnetior lormat
L] Operatian Notation Description Skip condition
hb 2nd 015 | D14 | D13 (D12 | DY (D10 | D9 [ D8 071 06 I D5 I 04 | B3 I D!J D1 | [+ ]

ouT M Po ;Joo: data fo 1 1 1 o 1 1 DH DL (Part (P)) < M ;A:v&s the coments of memary location M to port
SPB Pn N Set porl bils 1 1 1 1 1] 0 1] 0 4 (Port (PA)) N « 1 Sets the bits of port Pn, specified by K, to logic 1
RPB Pn N Reset port bits 1 1 1 1 o 1 0 1 P {Port (PM)) N « 0 Sets the bits of port Pn, specified by N, to logic 0

Test bits of . . . .

. Skip i {port (Pn)) Tests the bits of port Pn specdied by N Skips if atf Al bits

TPT Pn N lp:;l and skip i 1 1 1 1 1 0 1 a P Nealt bits are logic 1 specified = 1

Test bits ol . . . s .

Skip o (port (Pn) Tests the bits of port Pn specified by N. Skips # all All bits
TPF Pn N r:;:e and skip # 1 1 1 1 1 1 1 1 P N<al0 bits are logc 0 specitied = 0
Universal counter instructions
ucs | Set UCCWA 1§ 0 0 0 1} 0 1] 1 ] 1] 0 0 UCCWY « 1 Sets the universal counter flag 1
uce { Set UCCW2 0 0 0 0 0 0 1 1 0 0 [} [1} UCCW?2 « 1 Sets the universal counter flag 2
Miscellansous instructions

Port F ditection Defines the direction of individual pins of port F. If a

FPC N corteol 0 0 0 1 0 0 0 0 0 0 0 0 FPC fatch « N bt in the port F direction register is set by FPC, the
comesponding pin of port F becomes an output.

CXSTP Stop clock ] 0 1 1 0 0 0 1 0 0 0 0 [¢] [ 0 0 ! 0 |Stop clock if HOLD = 0 }Stops the processor clock i HOLD = @
DAC | [';‘A"{‘:’erfgfk'r: ofolofle|lololr]o]loa]o]al]o 0ACr « | Loads the immedite data to the DAC registers
NOP No operztion 0 0 0 1] [’} 0 0 0 (1] 0 0 0 [ | No opemtion

££2,01



LC7233

MASK OPTIONS

Parameter Options

Yes

Walchdog timer (WDT)
No

Yes

Pull-down resistors on port A (the keypad matrix input port)
: No

267 ps

Instruction cycle time 13.33 ps
40.00 us

LCD driver output port

$1 to S23 configuration
General-purpose output port

DEVELOPMENT SYSTEM

The LC7233 development environment is shown in figure 1. It uses an LC72EV32 evaluation chip mounted
on a TB-72EV32 target board and a multifunctional emulator (RE32), which is controlled by a personal
computer, to provide full debugging facilities.

SV/5A 2aVi2A

Switching
regulator 3

acwoov [J

Personal computer

MBC - 995/
18M . PC - AT/
NEC - PCa8

AS-222C

TR-72EVa2
evaluation chip
target board

\ 4-pin A
J -y
L A pd
External
tgger
Real-ime smulator

PROM writer

Power supply

Verd.1
05:Ms-008

PLL RAM2512 K8

To user 1arget
systom PORTS

LED beard lor
amulation

Figure 1. Development system
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