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		  Datasheet File OCR Text:


		  any and all sanyo products described or contained herein do not have specifications that can handle applications that require extremely high levels of reliability, such as life-support systems, aircraft? control systems, or other applications whose failure can be reasonably expected to result in serious physical and/or material damage. consult with your sanyo representative nearest you before using any sanyo products described or contained herein in such applications. sanyo assumes no responsibility for equipment failures that result from using products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other parameters) listed in products specifications of any and all sanyo products described or contained herein. cmos ic single-chip pll and microcontroller  with lcd driver ordering number:enn3620c LC7234 sanyo electric co.,ltd.  semiconductor company tokyo office tokyo bldg., 1-10, 1 chome, ueno, taito-ku, tokyo, 110-8534 japan 80101tn (kt)/5182jn/7011jn/5151jn/o290jn  no.3620C1/12 overview the LC7234 is a single-chip microcontroller that incorpo- rates a 0.5 to 150mhz phase-locked loop (pll) and a liq- uid-crystal display (lcd) driver, making it ideal for digi- tal tuners. it has a large number of input/output ports and a frequency measurement circuit. the LC7234 freatures on-chip ram and rom, a program- mable high-speed divider, a 6-bit analog-to-digital converter and a low-voltage detection reset circuit. the LC7234 operates from a 5v supply and is available in 64-pin qips. features ? 150 mhz phase-locked loop. ? lcd driver. ? 6-bit analog-to-digital converter. ? two 4-bit input ports. ? two 4-bit input/output ports. ? 6-bit keypad matrix scan output port. ? 2-bit open-drain high-voltage output port. ? 23 mask-selectable output drivers. ? 20-bit universal counter. ? 2048    16-bit program rom (001h to 7ffh user-ad- dressable memory). ? 256    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 3.5v and retains data retention down to 1.3v. ? 5v supply. ? 64-pin qip. package dimensions unit:mm 3159-qip64e [LC7234] sanyo : qip64e pin assignment 14.0 17.2 1.0 1.0  1.6 0.15 0.35 0.1 15.6 0.8 0.8 3.0max 1 16 17 32 33 48 49 64 2.7 14.0 17.2 1.0 1.0  1.6 0.8 top view

 LC7234 no.3620C2/12 block diagram

 LC7234 no.3620C3/12 r e b m u ne m a nt i u c r i c t n e l a v i u q en o i t p i r c s e d 1n i x s n o i t c e n n o c r o t a l l i c s o l a t s y r c 4 6t u o x 22 t s e t s n i p t s e t 3 61 t s e t 6 o t 30 g p o t 3 g pg t r o p t u p n i 8 , 70 h p , 1 h ph t r o p t u p t u o 2 1 o t 90 f p o t 3 f p f t r o p t u p t u o / t u p n i 6 1 o t 3 10 e p o t 3 e p e t r o p t u p t u o / t u p n i 8 1 , 7 10 c p , 1 c pc t r o p t u p t u o 2 2 o t 9 10 b p o t 3 b pb t r o p t u p t u o 6 2 o t 3 20 a p o t 3 a pa t r o p t u p n i 9 4 o t 7 21 s o t 3 2 s s t u p t u o t n e m g e s d c l pin function continued on next page.

 LC7234 no.3620C4/12 r e b m u ne m a nt i u c r i c t n e l a v i u q en o i t p i r c s e d 1 5 , 0 51 m o c , 2 m o c s t u p t u o r e v i r d n o m m o c d c l 2 5d l o h t u p n i l o r t n o c e d o m - d l o h 5 5s n st c e t e d l i a f - r e w o p 3 5i d at u p n i r e t r e v n o c d / a 4 5r t c h t u p n i r e t n u o c l a s r a v i n u 6 5v d d y l p p u s v 5 7 5n i m ft u p n i o c v m f 8 5n i m at u p n i o c v m a 9 5v s s d n u o r g 0 6o e t u p t u o r o t a r a p m o c e s a h p 1 6n i at u p n i g o l a n a 2 6t u o at u p t u o g o l a n a continued from preceding page.

 LC7234 no.3620C5/12 r e t e m a r a pl o b m y ss n o i t i d n o cs g n i t a rt i n u e g a t l o v y l p p u s m u m i x a mv x a m d d C5 . 6 + o t 3 . 0v e g a t l o v t u p n i s n s d n a i d a , d l o h , g t r o pv 1 i C0 . 3 1 + o t 3 . 0v ) s t u p n i r e h t o ( e g a t l o v t u p n iv 2 i Cv o t 3 . 0 d d 3 . 0 + v e g a t l o v t u p t u o t u o a d n a h t r o pv 1 o C0 . 5 1 + o t 3 . 0v ) s t u p t u o r e h t o l l a ( e g a t l o v t u p t u ov 2 o Cv o t 3 . 0 d d 3 . 0 + v t n e r r u c t u p t u o h t r o pi 1 o 5 o t 0 a m t n e r r u c t u p t u o f d n a e s t r o pi 2 o 3 o t 0 a m t n e r r u c t u p t u o c d n a b s t r o pi 3 o 1 o t 0 a m t n e r r u c t u p t u o t u o ai 4 o 2 o t 0 a m n o i t a p i s s i d r e w o p e l b a w o l l ax a m d p 0 0 4w m e r u t a r e p m e t g n i t a r e p or p o t C5 8 + o t 0 4 e r u t a r e p m e t e g a r o t sg t s t C5 2 1 + o t 5 4 electrical characteristics  at ta = C40 to +85?c, v dd  = 3.5 to 5.5v, unless otherwise noted reommended operating conditions  at ta = C40 to +85?c, v dd  = 3.5 to 5.5v specifications absolute maximum ratings  at ta = 25?c, v ss  = 0v ?c ?c continued on next page. r e t e m a r a pl o b m y ss n o i t i d n o c s g n i t a r t i n u n i mp y tx a m ) u p c d n a l l p ( e g a t l o v y l p p u sv 1 d d 5 . 45 . 5v ) u p c ( e g a t l o v y l p p u sv 2 d d 5 . 35 . 5v n o i t n e t e r a t a d r o f e g a t l o v y l p p u sv 3 d d 3 . 15 . 5v e g a t l o v l e v e l - h g i h t u p n i a t r o pv 1 h i v 6 . 0 d d v d d v e g a t l o v l e v e l - h g i h t u p n i f d n a e s t r o pv 2 h i v 7 . 0 d d v d d v e g a t l o v l e v e l - h g i h t u p n i g t r o pv 3 h i v 7 . 0 d d 0 . 8v e g a t l o v l e v e l - h g i h t u p n i d l o hv 4 h i v 8 . 0 d d 0 . 8v e g a t l o v l e v e l - h g i h t u p n i s n sv 5 h i 7 . 20 . 8v e g a t l o v l e v e l - w o l t u p n i a t r o pv 1 l i 0v 2 . 0 d d v e g a t l o v l e v e l - w o l t u p n i f d n a e s t r o pv 2 l i 0v 3 . 0 d d v e g a t l o v l e v e l - w o l t u p n i g t r o pv 3 l i 0v 3 . 0 d d v e g a t l o v l e v e l - w o l t u p n i d l o hv 4 l i 0v 4 . 0 d d v e g a t l o v l e v e l - w o l t u p n i s n sv 5 l i 03 . 1v y c n e u q e r f t u p n i n i xf 1 i v i =v 5 . 1 o t 5 . 00 . 45 . 40 . 5z h m y c n e u q e r f t u p n i n i m ff 2 i v i =, v 5 . 1 o t 1 . 0v d d =v 5 . 5 o t 5 . 40 10 3 1 z h m v i =, v 5 . 1 o t 5 1 . 0v d d =v 5 . 5 o t 5 . 40 10 5 1 ) e g n a r w o l ( y c n e u q e r f t u p n i n i m af 3 i v i =, v 5 . 1 o t 1 . 0v d d =v 5 . 5 o t 5 . 45 . 00 . 0 1z h m ) e g n a r h g i h ( y c n e u q e r f t u p n i n i m af 4 i v i =, v 5 . 1 o t 1 . 0v d d =v 5 . 5 o t 5 . 420 4z h m y c n e u q e r f t u p n i r t c hf 5 i v i =, v 5 . 1 o t 1 . 0v d d =v 5 . 5 o t 5 . 44 . 00 . 2 1z h m e d u t i l p m a t u p n i s m r n i xv 1 i 5 . 05 . 1s m r v e d u t i l p m a t u p n i s m r n i m fv 2 i 1 . 05 . 1s m r v e d u t i l p m a t u p n i s m r n i m av 3 i 1 . 05 . 1s m r v e d u t i l p m a t u p n i s m r r t c hv 4 i 1 . 05 . 1s m r v e g a t l o v t u p n i i d av 5 i 0v d d s m r v e g a t l o v t u p n i a t r o pv f i . e c n a d e p m i h g i h s i a t r o p v 5 0 . 0 d d v ta=C40 to +85?c r e t e m a r a pl o b m y ss n o i t i d n o c s g n i t a r t i n u n i mp y tx a m h t d i w e s l u p t c e j e r s n sp j e r 0 5 s  e g a t l o v d l o h s e r h t y b d n a t sv t e d 7 . 20 . 3 3 . 3 v t n e r r u c t u p n i l e v e l - h g i h f d n a e , a s t r o pi 1 h i s a h a t r o p . e c n a d e p m i h g i h e r a f d n a e s t r o p r o n d p v . i v = d d 3 a  t n e r r u c t u p n i l e v e l - h g i h a t r o pi 2 h i v i v = d d r s a h a t r o p . v 0 . 5 = d p .0 5a  t n e r r u c t u p n i l e v e l - h g i h n i ai 3 h i v i v = d d 1 0 . 0 0 . 0 1 a n t n e r r u c t u p n i l e v e l - h g i h r t c h d n a n i m a , n i m fi 4 h i v i v = d d v 0 . 5 =40 10 3a  t u p n i l e v e l - h g i h g t r o p d n a s n s , i d a , d l o h t n e r r u c i 5 h i v i v 5 . 5 = 3 a  t n e r r u c t u p n i l e v e l - h g i h n i xi 6 h i v i v = d d v 0 . 5 =25 5 1 a  t n e r r u c t u p n i l e v e l - w o l f d n a e , a s t r o pi 1 l i s a h a t r o p . e c n a d e p m i h g i h e r a f d n a e s t r o p r o n d p v . i v = s s 3 a  t n e r r u c t u p n i l e v e l - w o l n i ai 2 l i v i v = s s 1 0 . 0 0 . 0 1 a n t n e r r u c t u p n i l e v e l - w o l r t c h d n a n i m a , n i m fi 3 l i v i v = s s 40 10 3a 

 LC7234 no.3620C6/12 notes 1. ports e and f are selected as output ports. 2. ports a to h, s1 to s23, com1 and com2 are open. test circuits hold mode continued from preceding page. r e t e m a r a pl o b m y ss n o i t i d n o c s g n i t a r t i n u n i mp y tx a m t u p n i l e v e l - w o l g t r o p d n a s n s , i d a , d l o h t n e r r u c i 4 l i v i v = s s 3 a  t n e r r u c t u p n i l e v e l - w o l n i xi 5 l i v i v = s s 25 5 1 a  e c n a t s i s e r n w o d - l l u p a t r o pr d p v d d v 5 = 5 7 0 0 10 0 2k w e g a k a e l t u p t u o l e v e l - w o l f d n a e , c , b s t r o p t n e r r u c i 1 l f f o v o v = s s 3 a  t n e r r u c e g a k a e l t u p t u o l e v e l - w o l o ei 2 l f f o v o v = s s 1 0 . 00 . 0 1a  e g a k a e l t u p t u o l e v e l - h g i h f d n a e , c , b s t r o p t n e r r u c i 1 h f f o v o v = d d 3 a  t n e r r u c e g a k a e l t u p t u o l e v e l - h g i h h t r o pi 2 h f f o v o v 3 1 = 5a  t n e r r u c e g a k a e l t u p t u o l e v e l - h g i h t u o ai 3 h f f o v o v 3 1 = 1a  t n e r r u c e g a k a e l t u p t u o l e v e l - h g i h o ei 4 h f f o v o v = d d 1 0 . 00 . 0 1a n e g a t l o v t u p t u o l e v e l - h g i h c d n a b s t r o pv 1 h o i = o 1a m v d d C0 . 2v d d C0 . 1v d d C5 . 0 v e g a t l o v t u p t u o l e v e l - h g i h f d n a e s t r o pv 2 h o i = o a m 1 v d d C0 . 1 v e g a t l o v t u p t u o l e v e l - h g i h 2 m o c d n a 1 m o cv 3 h o i o a  5 2 = v d d C5 7 . 0v d d C5 7 . 0 v d d C3 . 0 v e g a t l o v t u p t u o l e v e l - h g i h o ev 4 h o i o a  0 0 5 = v d d C0 . 1 v e g a t l o v t u p t u o l e v e l - h g i h 3 2 s o t 1 sv 5 h o i o =C a m 1 . 0 v d d C0 . 1 v e g a t l o v t u p t u o l e v e l - h g i h t u o xv 6 h o i o a  0 0 2 = v d d C0 . 1 v e g a t l o v t u p t u o l e v e l - w o l c d n a b s t r o pv 1 l o i o a  0 5 =5 . 00 . 1 0 . 2 v e g a t l o v t u p t u o l e v e l - w o l f d n a e s t r o pv 2 l o i o a m 1 = 1 v e g a t l o v t u p t u o l e v e l - w o l h t r o pv 3 l o i o a m 5 = 5 7 . 0 0 5 1 ( w ) 0 . 2 0 0 4 ( w ) v e g a t l o v t u p t u o l e v e l - w o l t u o av 4 l o i o v , a m 5 = n i a v 3 . 1 = 5 . 0 v e g a t l o v t u p t u o l e v e l - w o l 2 m o c d n a 1 m o cv 5 l o i o a  5 2 =3 . 05 . 0 5 7 . 0 v e g a t l o v t u p t u o l e v e l - w o l o ev 6 l o i o a  0 0 5 = 1 v e g a t l o v t u p t u o l e v e l - w o l 3 2 s o t 1 sv 7 l o i o a m 1 . 0 = 1 v e g a t l o v t u p t u o l e v e l - w o l t u o xv 8 l o i o a  0 0 2 = 1 v e g a t l o v t u p t u o l e v e l - d i m 2 m o c d n a 1 m o cv 1 m v d d i , v 5 = o a  0 2 =0 . 25 . 2 0 . 3 v r o r r e r e t r e v n o c d / a e v d d v 5 . 5 o t 5 . 4 = C2 / 1 2 / 1 +b s l t n e r r u c y l p p u si 1 d d f i v , z h m 0 3 1 = d d v 5 . 5 o t 5 . 4 =5 10 2a m t n e r r u c y l p p u s e d o m - d l o hi 2 d d t , d e t l a h l l p c y c s  7 6 . 2 =5 . 1 a m t , d e t l a h l l p c y c s  3 3 . 3 1 =0 . 1 t , d e t l a h l l p c y c s  0 0 . 0 4 =7 . 0 t n e r r u c y l p p u s e d o m - y b d n a t si 3 d d v d d , d e t l a h r o t a l l i c s o , v 5 . 5 = 5 a  v d d , d e t l a h r o t a l l i c s o , v 5 . 2 = 1 ta=25?c ta=25?c

 LC7234 no.3620C7/12 standby mode note ports a to h, s1 to s23, com1 and com2 are open. functional description lcd driver the LC7234 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 to s23 are the driver outputs. the lcd frame rate is 100hz 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 com2 are the lcd common driver outputs. output drive is 50% duty with 50% bias. upon reset or after power-up, the normal 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 input frequency range is 0.4 to 12mhz, 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 130mhz. capacitive coupling should be used. amin is the am vco input. the bandwidth is adjustable in two ranges by using the pll instruction-high (2 to 40mhz) for the sw band, and low (0.5 to 10mhz), 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 transfer direction of this input/output port is selected automatically under software control. when an input instruc- tion (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 imped- ance and the input signals are ignored. all bits should either be inputs or outputs.

 LC7234 no.3620C8/12 instruction set addr program memory address [12 bits] b borrow b bank number [2 bits] c carry dh data memory address high-order bits (row address) [2 bits] dl data memory address low-order bits (column address) [4 bits] i immediate data [4 bits] m data memory address n bit position  [4 bits] pn port number [4 bits] r general register (bank 0 addresses 00h to 0fh) rn register number [4 bits] ( ) contents of register or memory ( )n contents of bit n of register or memory port f the transfer direction of this input/output port is selected by the fpc instruction. each pin of this port can be set 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. 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. 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 (63/96)    v dd . power-fail detection when connected to the supply, sns is used as a power-fail detector. sns can also be used as a standard input port. crystal oscillator the master crystal oscillator, which has a feedback resistor on-chip, requires only the connection of a 4.5mhz 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 LC7234 enters hold mode. hold has a high-voltage input (v ih (max) = 8.0v) which can be connected directly to the power supply. standby mode when the LC7234 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 v ss  or left open.

 LC7234 no.3620C9/12 continued on next page. c i n o m e n m d n a r e p o n o i t a r e p o t a m r o f n o i t c u r t s n i n o i t a t o nn o i t p i r c s e d p i k s n o i t i d n o c t s 1d n 2 5 1 d4 1 d3 1 d2 1 d1 1 d0 1 d9 d8 d7 d6 d5 d4 d3 d2 d1 d0 d d d a d arm . r o t m d d a 010000 h dl dn rr ? ) m ( + ) r ( e h t s e r o t s d n a r f o s t n e t n o c e h t o t m f o s t n e t n o c e h t s d d a . r n i t l u s e r s d arm f i p i k s d n a r o t m d d a . y r r a c 010001 h dl dn r r ? , ) m ( + ) r ( y r r a c f i p i k s e h t s e r o t s d n a r f o s t n e t n o c e h t o t m f o s t n e t n o c e h t s d d a . d e t a r e n e g s i y r r a c a f i s p i k s . r n i t l u s e r y r r a c c arm . y r r a c h t i w r o t m d d a 010010 h dl dn rr ? c + ) m ( + ) r ( d n a c d n a r f o s t n e t n o c e h t o t m f o s t n e t n o c e h t s d d a . r n i t l u s e r e h t s e r o t s s c arm y r r a c h t i w r o t m d d a . y r r a c f i p i k s d n a 010011 h dl dn r r ? , c + ) m ( + ) r ( y r r a c f i p i k s d n a c d n a r f o s t n e t n o c e h t o t m f o s t n e t n o c e h t s d d a . d e t a r e n e g s i y r r a c a f i s p i k s . r n i t l u s e r e h t s e r o t s y r r a c i ami . m o t i d d a 010100 h dl dim ? i + ) m ( s e r o t s d n a m f o s t n e t n o c e h t o t a t a d e t a i d e m m i e h t s d d a . m n i t l u s e r e h t s i ami f i p i k s d n a m o t i d d a . y r r a c 010101 h dl di m ? , i + ) m ( y r r a c f i p i k s s e r o t s d n a m f o s t n e t n o c e h t o t a t a d e t a i d e m m i e h t s d d a . d e t a r e n e g s i y r r a c a f i s p i k s . m n i t l u s e r e h t y r r a c c i ami . y r r a c h t i w m o t i d d a 010110 h dl dim ? c + i + ) m ( d n a c d n a m f o s t n e t n o c e h t o t a t a d e t a i d e m m i e h t s d d a . m n i t l u s e r e h t s e r o t s s c i ami y r r a c h t i w m o t i d d a . y r r a c f i p i k s d n a 010111 h dl di m ? , c + i + ) m ( y r r a c f i p i k s d n a c d n a m f o s t n e t n o c e h t o t a t a d e t a i d e m m i e h t s d d a . d e t a r e n e g s i y r r a c a f i s p i k s . m n i t l u s e r e h t s e r o t s y r r a c t c a r t b u s u srm . r m o r f m t c a r t b u s 011000 h dl dn r r ? ) m ( C ) r ( y r r a c f i p i k s d n a r f o s t n e t n o c e h t m o r f m f o s t n e t n o c e h t s t c a r t b u s . r n i t l u s e r e h t s e r o t s s u srm d n a r m o r f m t c a r t b u s . w o r r o b f i p i k s 011001 h dl dn r r ? , ) m ( C ) r ( w o r r o b f i p i k s d n a r f o s t n e t n o c e h t m o r f m f o s t n e t n o c e h t s t c a r t b u s . d e t a r e n e g s i w o r r o b a f i s p i k s . r n i t l u s e r e h t s e r o t s w o r r o b b srm h t i w r m o r f m t c a r t b u s . w o r r o b 011010 h dl dn rr ? b C ) m ( C ) r ( h t i w r f o s t n e t n o c e h t m o r f m f o s t n e t n o c e h t s t c a r t b u s . r n i t l u s e r e h t s e r o t s d n a w o r r o b s b srm h t i w r m o r f m t c a r t b u s f i p i k s d n a w o r r o b . w o r r o b 011011 h dl dn r r ? , b C ) m ( C ) r ( w o r r o b f i p i k s h t i w r f o s t n e t n o c e h t m o r f m f o s t n e t n o c e h t s t c a r t b u s s i w o r r o b a f i s p i k s . r n i t l u s e r e h t s e r o t s d n a w o r r o b . d e t a r e n e g w o r r o b i smi . m m o r f i t c a r t b u s 011100 h dl dim ? i C ) m ( d n a m f o s t n e t n o c e h t m o r f a t a d e t a i d e m m i e h t s t c a r t b u s . m n i t l u s e r e h t s e r o t s s i smi d n a m m o r f i t c a r t b u s . w o r r o b f i p i k s 011101 h dl di m ? , i C ) m ( w o r r o b f i p i k s d n a m f o s t n e t n o c e h t m o r f a t a d e t a i d e m m i e h t s t c a r t b u s . d e t a r e n e g s i w o r r o b a f i s p i k s . m n i t l u s e r e h t s e r o t s w o r r o b b i smi h t i w m m o r f i t c a r t b u s . w o r r o b 011110 h dl dim ? b C i C ) m ( h t i w m f o s t n e t n o c e h t m o r f a t a d e t a i d e m m i e h t s t c a r t b u s . m n i t l u s e r e h t s e r o t s d n a w o r r o b s b i smi h t i w m m o r f i t c a r t b u s f i p i k s d n a w o r r o b . w o r r o b 011111 h dl di m ? , b C i C ) m ( w o r r o b f i p i k s h t i w m f o s t n e t n o c e h t m o r f a t a d e t a i d e m m i e h t s t c a r t b u s s i w o r r o b a f i s p i k s . m n i t l u s e r e h t s e r o t s d n a w o r r o b . d e t a r e n e g w o r r o b e r a p m o c q e srm . m s l a u q e r f i p i k s 000001 h dl dn ro r e z f i p i k s , ) m ( C ) r ( e r a y e h t f i s p i k s d n a m d n a r f o s t n e t n o c e h t s e r a p m o c . l a u q e ) m ( = ) r ( e g srm n a h t r e t a e r g s i r f i p i k s . m o t l a u q e r o 000011 h dl dn r ) r ( f i p i k s , ) m ( C ) r ( 3 ) m ( r e t a e r g s i r f i s p i k s d n a m d n a r f o s t n e t n o c e h t s e r a p m o c . m o t l a u q e r o n a h t ) m ( ) r ( i q e smi . i s l a u q e m f i p i k s 001101 h dl di o r e z f i p i k s , i C ) m ( d n a m f o s t n e t n o c e h t o t a t a d e t a i d e m m i e h t s e r a p m o c . l a u q e e r a y e h t f i s p i k s 0 = i C ) m ( i e g smi r e t a e r g s i m f i p i k s . i o t l a u q e r o n a h t 001111 h dl di ) m ( f i p i k s , i C ) m ( 3 i d n a a t a d e t a i d e m m i e h t h t i w m f o s t n e t n o c e h t s e r a p m o c . i o t l a u q e r o n a h t r e t a e r g s i m f i s p i k s i ) m (
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 specifications of any and all sanyo products described or contained herein stipulate the performance,  characteristics, and functions of the described products in the independent state, and are not guarantees of the performance, characteristics, and functions of the described products as mounted in the customer's products or equipment. to verify symptoms and states that cannot be evaluated in an independent device,  the customer should always evaluate and test devices mounted in the customer's products or equipment. sanyo electric co., ltd. strives to supply high-quality high-reliability products. however, any and all semiconductor products fail with some probability. it is possible that these probabilistic failures could  give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other property. when designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. such measures include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design. in the event that any or all sanyo products(including technical data,services) described or  contained herein are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the export license from the authorities concerned in accordance with the above law. no part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of sanyo electric co.  , ltd.  any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc. when designing equipment, refer to the "delivery specification" for the sanyo product that you intend to use. information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production. sanyo believes information herein is accurate and reliable, but no guarantees are made or implied regarding its use or any infringements of intellectual property rights or other rights of third parties. this catalog provides information as of august, 2001. specifications and information herein are subject to  change without notice. LC7234  ps  no.3620C12/12 mask option development system the LC7234 development environment is shown in the following figure. it uses an lc72ev32 evaluation chip mounted on a tb-72ev32 target board and a multifunc- tional emulator (re32), which is controlled by a personal computer, to provide full debugging facilities. r e t e m a r a ps n o i t p o ) t d w ( r e m i t g o d h c t a w s e y o n e h t ( a t r o p n o s r o t s i s e r n w o d - l l u p ) t r o p t u p n i x i r t a m d a p y e k s e y o n e m i t e l c y c n o i t c u r t s n is  7 6 . 2 r e t e m a r a ps n o i t p o e m i t e l c y c n o i t c u r t s n i s  3 3 . 3 1 s  0 0 . 0 4 n o i t a r u g i f n o c 3 2 s o t 1 s t r o p t u p t u o r e v i r d d c l t r o p t u p u t o e s o p r u p - l a r e n e g
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