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		  ltc6804-1/ LTC6804-2 1 680412fa ?|1?
*   www.linear.com.cn/ltc6804-1 je\     e?ye?\9
v?   ltc6820 ltc6804-1 mpu ip ? ? ? ? ? ? ? ? spi im ipa ima 680412 ta01a ipb imb ltc6804-1 ima ipa ilp ipb imb ltc6804-1 ima ipb imb ipa 12s1p + + + + + + temperature (c) ?50 measurement error (mv) 1.5 25 680412 ta01b 0 ?1.0 ?25 0 50 ?1.5 ?2.0 2.0 1.0 0.5 ?0.5 75 100 125 cell voltage = 3.3v 5 typical units 	$? ?   ?
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 3 
e}x?= ( !  1)                   ??	?? ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ??
?  10  ? ) ..................................  300c 680412fa ltc6804-1 LTC6804-2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 top view g package 48-lead plastic ssop 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 ipb imb icmp ibias sdo (nc)* sdi (nc)* sck (ipa)* csb (ima)* isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ?** gpio3 gpio2 gpio1 c0 s1   t jmax  = 150c,  ja  = 55c/w  *the function of these pins depends on the connection of isomd  isomd tied to v ? : csb, sck, sdi, sdo  isomd tied to v reg : ima, ipa, nc, nc  **this pin must be connected to v ? 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 top view g package 48-lead plastic ssop 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 a3 a2 a1 a0 sdo (ibias)* sdi (icmp)* sck (ipa)* csb (ima)* isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ?** gpio3 gpio2 gpio1 c0 s1   t jmax  = 150c,  ja  = 55c/w  *the function of these pins depends on the connection of isomd  isomd tied to v ? : csb, sck, sdi, sdo  isomd tied to v reg : ima, ipa, icmp, ibias  **this pin must be connected to v ?

 ltc6804-1/ LTC6804-2 4 ?|1 adc dc  ?? ?
?k     adc  
ee ( !  2) adc  #	b? ( !  2)     z_|?y*   www.linear.com.cn/ltc6804-1 q
4 ltc6804ig-1#pbf ltc6804hg-1#pbf ltc6804ig-2#pbf ltc6804hg-2#pbf \
m ltc6804ig-1#trpbf ltc6804hg-1#trpbf ltc6804ig-2#trpbf ltc6804hg-2#trpbf ??z	? * ltc6804g-1 ltc6804g-1 ltc6804g-2 ltc6804g-2 \ 48  ??
??  ssop 48  ??
??  ssop 48  ??
??  ssop 48  ??
??  ssop ] ?40c    85c ?40c    125c ?40c    85c ?40c    125c ????*]?1y??dwb'	$?!f     *  ]
	t
?jyz?f t?z_^q
4??y|1dwb'	$?!f ??t?q??z	?y|1d?}j http://www.linear.com.cn/leadfree/ ??t?\
m??y|1d?}j http://www.linear.com.cn/tapeandreel/   e	$   mz!   ?   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 e?= j= e}= 680412fa

 5 *|?yLTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 e	$   mz!   ?   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 c(n ? 1) 0 70 e?= 0.1 0.1 0.2 0.3 1 0.2 5 0.1 0.02 0.1 2 10 0.3 5 0.3 0.1 0.2 0 10 10 2 2 100 j= 0.8 1.4 1.2 2.2 1.6 2.8 0.75 0.25 0.1 1 4 4.7 8.3 1 1 0.25 2 c(n ? 1) + 5 5 250 250 130 e}= 680412fa

 ltc6804-1/ LTC6804-2 6 e
?_?? v ref1 ks
?_e v ref1   ??d1 v ks
?_e  tc v ref1   ??d1 ppm/c ks
?_ep v ref1   ??d1 ppm ks
?_??e v ref1   ??d1 v ref2 kz
?_e v ref2   ??d1 v v ref2   ??d 5k  1  v ? v kz
?_e  tc v ref2   ??d1 ppm/c kz
?_ep v ref2   ??d1 ppm kz
?_??e v ref2   ??d1 s	?  dc  ?? i vp v +   euet ( ?  1 j ltc6804  ?*kj? ) kj?  = sleep d isospi = idle v reg  = 0v a v reg  = 0v a v reg  = 0v a a a a a a a a v reg  = 0v kj?  = standby kj?  = refup  e  measure ma ma i reg(core) v reg   euet ( ?  1 j ltc6804  ?*kj? ) kj?  = sleep d isospi = idle v reg  = 5v kj?  = standby kj?  = refup ma ma kj?  = measure ma ma i reg(isospi) x.y  v reg   euet  ( 	?? isospi  ??  ready/active  k ) !j active  ket 	?  t clk  = 1s d ( !  3) LTC6804-2 j isomd = 1 d r b1  + r b2  = 2k ready ma active ma ltc6804-1 j isomd = 0 d r b1  + r b2  = 2k ready ma active ma ltc6804-1 j isomd = 1 d r b1  + r b2  = 2k ready ma active ma LTC6804-2 j isomd = 1 d r b1  + r b2  = 20k ready ma active ma ltc6804-1 j isomd = 0 d r b1  + r b2  = 20k ready ma active ma ltc6804-1 j isomd = 1 d r b1  + r b2  = 20k ready ma active ma ?|1?
*   www.linear.com.cn/ltc6804-1 e	$   mz!   ?   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 3.1 2.990 2.988 18 10 0.4 0.375 10 6 0.2 0.15 10.8 10.7 3.9 5.1 3.7 5.7 6.5 10.2 1.3 1.6 1.1 1.5 2.1 2.7 e?= 3.2 3 20 20 3 3 10 100 60 3.8 3.8 1.6 1.6 32 32 0.55 0.55 2.2 2.2 35 35 0.45 0.45 11.5 11.5 4.8 6.1 4.6 6.8 7.8 11.3 2.1 2.5 1.9 2.3 3.3 4.1 j= 3.3 3 .010 3.012 6 10 3 5 50 60 0.7 0.725 4 6 60 65 0.7 0.75 12.2 12.3 5.8 7.3 5.6 8.1 9.5 13.3 3 3.5 2.8 3.3 4.9 5.8 e}= v reg  = 5v ppm/    khr  ppm/    khr  680412fa

 7 v +   eue   tme  ??  ( !  6) v v reg v reg   eue tme  eus  < 1mv/v v v v drive  ie 6e  1a  et     6e  500a  et v v regd p?eue v e
???e? v cell  = 3.6v ? ?	t]   c v ol(wdt) ??n??????-e; wdt  ??v  4ma  et v v ol(gpio) \  i/o  ???-e; gpio  ??v  4ma  et  ( \*p?i ) v adc  ???? t cycle ( ?  3) ?
?  +  ?x
???
? ( ?
}zx|?y  refup k
??? )   ?
?  12  e? s s s s s s s s s s s ?
?  2  e? ?
?  12  e?q  2  h  gpio  i] ?
?  +  ?x
???
? ( ?
}*|?y  refup k
??? ) ?
?  12  e? ms ?
?  2  e? ms ?
?  12  e?q  2  h  gpio  i] ms ?
?  +  ?x
???
? ( ?
}?o|?y  refup k
??? )   ?
?  12  e? ?
?  2  e? ?
?  12  e?q  2  h  gpio  i] t skew1 ( ?  6) ??
?f c12  q  gpio2  ?
? 
?y?
?dv?  = adcvax   ?o|   t skew2 ( ?  3) ??
?f c12  q  c0  ?
?? 
?y?
?dv?  = adcv ?o| z_| z_| t wake ?ij
?
? v reg   _
??*[  ( ?  28) t sleep ??ne?e??? swten  ??  = 0  e  dcto[3:0] = 0000 sec swten  ??  = 1    dcto[3:0]  ?  0000 min t refup ( ?  1 d ?  3    7) 
?_t?
? kj?  = standby ms kj?  = refup ms f s adc  ?r? mhz spi  
?y  dc  ?? v ih(spi) spi  ??p?i]e?	e; ? ?  csb e sck e sdi v v il(spi) spi  ??p?i]e?-e; ??  csb e sck e sdi v v ih(cfg) 	????p?i]e ?	e; ??  isomd d swten d gpio1    gpio5 d a0    a3 v v il(cfg) 	????p?i]e ?-e; ??  isomd d swten d gpio1    gpio5 d a0    a3 v ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 e	$   mz!   ?   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 11 4.5 5.4 5.2 5.1 2.7 2120 365 2845 183 30.54 244 1010 180 1420 189 493 211 609 1.8 0.5 2.7 3.0 2.3 2.7 e?= 40 5 5.6 5 .6 5.6 3.0 10 150 2335 405 3133 201.3 33.6 268.4 1113 201 1564 208 543 233 670 100 2 3.5 3.3 j= 55 5.5 5.8 6.0   6.1 3.6 25 0.4 0.4 2480 430 3325 213.5 35.64 284.7 1185 215 1660 221 576 248 711 300 2.2 120 4.4 0 3.5 0.8 1.2 e}= 680412fa

 ltc6804-1/ LTC6804-2 8 i leak(dig) p?i]et ??  csb d sck d sdi d isomd d swten d a0    a3 1 a a a v ol(sdo) p?i?-e; ??  sdo  v  1ma  et 0.3 v isospi dc  ??  ( ?  16) v bias ibias  ??jye ready/active  k idle  k 1.9 2.0 0   2.1 v v   i b ^n
?y
?et r bias  = 2k    20k 0.1 1.0 ma ma/ma ma / ma a ib ^n
?yet#	b v a   1.6v i b  = 1ma i b  = 0.1ma   18 18   20 20   22 24.5   v a ?	??	?7 v a  = |v ip  ? v im | 1.6 v v icmp icmp  ??jy?"?e v tcmp  = a tcmp  ? v icmp 0.2 1.5 v i leak(icmp) icmp  ??jyi]
et v icmp  = 0v    v reg 1 i leak(ip/im) ip  q  im  ??jy
et idle  kd v ip   e  v im  = 0v    v reg 1 a tcmp 
??a0??"e#	b v cm  = v reg /2    v reg  ? 0.2v d v icmp  = 0.2v    1.5v 0.4 0.5 0.6 v/v v cm 
???|
? ip/im  j
b
* (v reg  ? v icmp /3 ? 167mv) v r in 
??i]e? 
l  ipa d ima d ipb d imb 27 35 43 k ? isospi  d
?  /  t??  ( ?  21) v wake te t dwell  = 240ns 200 mv t dwell t???  v wake   y 	t	5?
? v wake  = 200mv 240 ns s t ready ?9t?yij
?
? 10 t idle d
?
t?
?? 4.3 5.5 6.7 ms isospi  	?????  ( ?  19) t 1/2pw(cs) ?o?	?1 120 150 180 ns t inv(cs) t 1/2pw(d) ?o?	?p 200 ns p?	?1 40 50 60 ns t inv(d) p?	?p 70 ns s spi  ???  ( ?  15  q?  20) t clk sck  
??     ( !  4) 1 t 1 sdi  m?
?  (   sck  jo6?? )   25 ns t 2 sdi  -5?
?  (   sck  jo6? ) 25 ns t 3 sck  ?-e; t clk  = t 3  + t 4   1s 200 ns t 4 sck  ?	e; t clk  = t 3  + t 4   1s 200 ns t 5 csb  jo6  csb  h%6 0.65 s s s t 6 sck  jo6  csb  jo6 ( !  4) 0.8 t 7 csb  h%6  sck  jo6 ( !  4) 1 ?|1?
*   www.linear.com.cn/ltc6804-1 e	$   mz!   t   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 e?= j= e}= 680412fa

 9 isospi  ????  ( ?  19) t 8 sck  h%6  sdo  t? ( !  5) ns t 9 sck  jo6?  1  	?
ai ns t 10 csb  7l?  1  	?
ai ns t 11 csb  jo6  sdo  jo ( !  5) ns t rtn t dsy(cs) t dsy(d) p???p ns ?o?
@p ns p?
@p ns t lag t 6(gov) p?
@  ( ??o? ) ns s p??o?	?? ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 e	$   mz!   ?   ?j8zg?h?*]di?
?8  t a  = 25c f?
a??  v +  = 39.6v d v reg  = 5.0v d	e	$9 !f l? 
p 
a? 
 0 0.8 e?= 430 150 300 35 j= 60 50 60 200 525 200 360 70 1.05 e}= !  1 j	?  ? 
e}x?= ?  ???p=yebt	????qny &?f?
e}x?=
a?hsy?
?@??t	?b??y   f q4\avf !  2 j adc  8z_?\  dc  ?
?
8qf active  ketj   isospi  lyj1?y  1mhz  |  (50%  yp??  ?1? d 50%  yp?? ?0?)  ?t]  v reg   yx.;ieuetf?ro
z%-euetf? 	
?  ? e\|1 ?  ?f !  4 j ,????~@eyypt?d(
<	?hy  50ns  p?f 50ns  e?  10m  y  cat-5  ey  ( i
ago??oy  66%) f? 4\??yeyd??py#
?e?,??
?%x?#f !  5 j,???
<  sdo  yjoeh%?
?fh%?
?  ( _???h? zmyaad
l?  5ns)   ?j
*zd(jo67l?
?  t rise   ?_??   sdo  ??jyj?e?q1e?f@
2o?gy?
?
lp?4  sdo     mcu  ym?
??f !  6 j v +   @}?e
?e	y  c(n)  e??$_?y?
?ft?  ? ? le??
??~  v +   y? ? f 680412fa

 ltc6804-1/ LTC6804-2 10 ?
??~i]y?dz_| ?
??~i]y?d*| ?
??~i]y?d?o| ?
??~]y? _?  ir  ?t?	?y?
?? ?
????e ?
??j~i]y?dz_| ?
??j~i]y?d*| ?
??j~i]y?d?o| temperature (c) ?50 measurement error (mv) 1.5 25 680412 g01 0 ?1.0 ?25 0 50 ?1.5 ?2.0 2.0 1.0 0.5 ?0.5 75 100 125 cell voltage = 3.3v 5 typical units change in gain error (ppm) ?125 number of parts 20 25 30 25 50 75 ?50 ?25 0 680412 g02 15 10 ?100 ?75 5 0 35 260c, 1 cycle time (hours) 0 measurement error (ppm) 30 5 25 15 20 10 0 680412 g03 3000 1000 2000 2500 500 1500 cell voltage = 3.3v 8 typical parts input (v) 0 measurement error (mv) ?0.5 0 0.5 3 5 680412 g04 ?1.0 ?1.5 ?2.0 1 2 4 1.0 1.5 2.0 10 adc measurements averaged at each input input (v) 0 measurement error (mv) ?0.5 0 0.5 3 5 680412 g05 ?1.0 ?1.5 ?2.0 1 2 4 1.0 1.5 2.0 input (v) 0 measurement error (mv) 2 6 10 4 680412 g06 ?2 ?6 0 4 8 ?4 ?8 ?10 1 2 3 5 10 adc measurements averaged at each input input (v) 0 peak noise (mv) 0.6 0.8 1.0 4 680412 g07 0.4 0.2 0.5 0.7 0.9 0.3 0.1 0 1 2 3 5 input (v) 0 peak noise (mv) 0.6 0.8 1.0 4 680412 g08 0.4 0.2 0.5 0.7 0.9 0.3 0.1 0 1 2 3 5 input (v) 0 peak noise (mv) 6 8 10 4 680412 g09 4 2 5 7 9 3 1 0 1 2 3 ?|1?
*   www.linear.com.cn/ltc6804-1 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 11 j	?	$d   t a  = 25c d	e	$9!f ?
?#	b?pd	] ?
?#	b?pd-] ?j*?e ?
??~  v reg   y? v +  psrr  ~??	??
?? y? ?
??  v reg  psrr ~?y? change in gain error (ppm) ?50 number of parts 15 20 25 t a  = 85c to 25c ?20 0 30 680412 g10 10 5 0 ?40 ?30 ?10 10 20 change in gain error (ppm) ?40 0 number of parts 5 10 15 20 ?20 0 20 40 680412 g11 25 30 t a  = ?45c to 25c ?30 ?10 10 30 input frequency (hz) 10 noise rejection (db) 0 ?50 ?10 ?30 ?20 ?40 ?70 ?60 680412 g12 1m 1k 100k 100 10k filtered 2khz 3khz adc mode: normal 15khz fast v reg  (v) 4.5 measurement error (mv) 0 0.5 1.0 5.3 5.4 680412 g13 ?0.5 ?1.0 ?2.0 4.7 4.9 5.1 4.6 5.5 4.8 5.0 5.2 ?1.5 2.0 1.5 v in  = 2v v in  = 3.3v v in  = 4.2v frequency (hz) 100 psrr (db) ?60 ?50 ?40 1m 680412 g14 ?70 ?80 ?65 ?55 ?45 ?75 ?85 ?90 1k 10k 100k 10m v + dc  = 39.6v v + ac  = 5v p-p 1 bit change < ?90db v reg  generated from drive pin, figure 28 frequency (hz) 100 ?20 ?10 0 1m 68412 g15 ?30 ?40 1k 10k 100k 10m ?50 ?60 ?70 psrr (db) v reg(dc)  = 5v v reg(ac)  = 500mv p-p 1 bit change < ?70db e??
??~i]  rc  =y? gpio  ?
??~i]  rc  =y? ?le??
??~  v +   y? ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 input resistor, r () 1 cell measurement error (mv) 0 5 10 10000 680412 g16 ?5 ?10 ?20 10 100 1000 ?15 20 normal mode conversions differential rc filter on every c pin. expect cell-to-cell and  part-to-part variations in error if r > 100 and/or c > 10nf 15 c = 0 c = 10nf c = 100nf c = 1f input resistance, r () 1 measurement error (mv) 2 6 10 10000 680412 g17 ?2 ?6 0 4 8 ?4 ?8 ?10 10 100 1000 100000 c = 0 c = 100nf c = 1f c = 10f time between measurements > 3rc v +  (v) 36 ?1.0 cell 12 measurement error (mv) ?0.8 ?0.4 ?0.2 0 1.0 0.4 38 40 680412 g18 ?0.6 0.6 0.8 0.2 42 44 c12-c11 = 3.3v c12 = 39.6v 680412fa

 ltc6804-1/ LTC6804-2 12 e??
??~?|ey? e??
?  cmrr  ~?y? ?
??~  v +   y? =	geuet~  v +   y? euet~  v +   y? refup  euet~  v +   y? c11 voltage (v) 0 ?1.0 cell 12 measurement error (mv) ?0.8 ?0.4 ?0.2 0 1.0 0.4 10 20 680412 g19 ?0.6 0.6 0.8 0.2 30 c12-c11 = 3.3v v +  = 39.6v frequency (hz) 100 ?90 rejection (db) ?80 ?60 ?50 ?40 10k 1m 10m 0 680412 g20 ?70 1k 100k ?30 ?20 ?10 v cm(in)  = 5v p-p normal mode conversions v +  (v) 5 measurement error (mv) 1.5 20 680412 g21 0 ?1.0 10 15 25 ?1.5 ?2.0 2.0 1.0 0.5 ?0.5 30 35 40 measurement error of cell 1 with 3.3v input. v reg  generated from drive pin, figure 28 v +  (v) 5 15 2 sleep supply current (a) 4 7 25 45 55 680412 g22 3 6 5 35 65 75 125c 85c 25c ?45c sleep supply current =  v +  current + v reg  current v +  (v) 5 51 40 standby supply current (a) 50 80 25 45 55 680412 g23 70 60 35 65 75 125c 85c 25c ?45c standby supply current =  v +  current + v reg  current v +  (v) 5 51 850 refup supply current (a) 1000 25 45 55 680412 g24 950 900 35 65 75 125c 85c 25c ?45c refup supply current =  v +  current + v reg  current ?
?|euet~  v +   y? ?
??
?~]y? ???]?
?p=? ~]y? v +  (v) 5 measure mode supply current (ma) 12.00 12.25 12.50 35 55 680412 g25 11.75 11.50 15 25 45 65 75 11.25 11.00 125c 85c 25c ?45c measure mode supply current =  v +  current + v reg  current temperature (c) ?50 measurement time (s) 2420 25 680412 g26 2360 2320 ?25 0 50 2300 2280 2440 2400 2380 2340 75 100 125 v reg  = 5v v reg  = 4.5v v reg  = 5.5v 12 cell normal mode time shown. all adc measure times scale proportionally temperature (c) ?50 ?10 temperature measurement error (deg) ?8 ?4 ?2 0 10 4 0 50 75 100 680412 g27 ?6 6 8 2 ?25 25 125 5 typical units ?|1?
*   www.linear.com.cn/ltc6804-1 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 13 v ref2   ~]y? v ref2   1	$ v ref2  v +   e	$ v ref2  v reg   e	$ v ref2   pd	] v ref2   je v ref2   pd-] v ref2   ??e _?  ir  ?t?	?y  v ref2   
 temperature (c) ?50 v ref2  (v) 3.001 3.002 3.003 25 75 680412 g28 3.000 2.999 ?25 0 50 100 125 2.998 2.997 v +  = 39.6v 5 typical parts i out  (ma) 0.01 change in v ref2  (ppm) ?600 ?400 680412 g29 ?800 ?1000 0.1 1 10 0 ?200 125c 85c 25c ?45c v +  = 39.6v v reg  = 5v v +  (v) 5 change in v ref2  (ppm) 150 35 580412 g30 0 ?100 15 25 45 ?150 ?200 200 100 50 ?50 55 65 75 125c 85c 25c ?45c v reg  generated from drive pin, figure 28 v reg  (v) 4.5 ?150 change in v ref2  (ppm) ?100 ?50 0 50 100 150 r l  = 5k 4.75 5 5.25 5.5 680412 g31 125c 85c 25c ?45c v ref2  (v) csb 1.5 2.5 3.5 680412 g32 0.5 5 1.0 2.0 3.0 0 0 ?5 1ms/div v ref2 csb r l  = 5k c l  = 1f time (hours) 0 change in v ref2  (ppm) 0 680412 g33 ?50 ?100 1000 2000 500 1500 2500 50 100 ?25 ?75 25 75 3000 8 typical parts change in ref2 (ppm) ?125 number of parts 15 20 25 t a  = 85c to 25c 75 680412 g34 10 5 0 ?75 ?25 25 125 175 change in ref2 (ppm) ?250 number of parts 8 12 680412 g35 4 0 ?200 ?150 ?100 ?50 0 50 100 16 6 10 2 14 t a  = ?45c to 25c change in ref2 (ppm) 0 number of parts 10 20 30 260c, 1 cycle 5 15 25 ?500 ?300 ?100 100 680412 g36 300 ?700 ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 ltc6804-1/ LTC6804-2 14 
q  v ref   ??je v ref1   je v ref1   ~]y? ???]# ~eety? isospi  et  (ready) ~]y? isospi  et  (ready/active) ~  isospi  ?r?y? e
???e? ~e?ey? 
??1	$ 
??e	$ ?|1?
*   www.linear.com.cn/ltc6804-1 cell voltage (v) 0 discharge switch on-resistance () 5 15 20 25 50 35 1 2 680412 g37 10 40 45 30 3 4 5 125c 85c 25c ?45c on-resi st an ce o f  internal discharge  swit ch m e asured with 100  .  ext er nal  dischar ge resistor  be twe en  s (n)  and c(n) i load  (ma) 0.01 change in drive pin voltage (mv) ?60 ?40 1 680412 g38 ?80 ?100 0.1 0 ?20 125c 85c 25c ?45c v +  = 39.6v v +  (v) 5 15 ?15 change in drive pin voltage (mv) ?5 10 25 45 55 680412 g39 ?10 5 0 35 65 75 125c 85c 25c ?45c 4 5 6 680412 g40 3 2 100s/div 1 0 ?1 v drive  and v reg  (v) v drive v reg v reg : c l  = 1f v reg  generated from drive pin, figure 28 v ref1  (v) csb 1.5 2.5 3.5 680412 g41 0.5 5 ?5 1.0 2.0 3.0 csb 0 1ms/div v ref1 c l  = 1f temperature (c) ?50 3.145 v ref1  (v) 3.146 3.148 3.149 3.150 3.155 3.152 0 50 75 100 680412 g42 3.147 3.153 3.154 3.151 ?25 25 125 5 typical internal discharge current (ma per cell) 0 0 increase in die temperature (c) 5 15 20 25 50 35 20 40 680412 g43 10 40 45 30 60 80 12 cells discharging 1 cell discharging 6 cells discharging isospi clock frequency (khz) 0 10 12 14 800 680412 g45 8 6 200 400 600 1000 4 2 0 isospi current (ma) write read ltc6804-1 LTC6804-2 isomd = v reg i b  = 1ma temperature (c) ?50 ?25 4 isospi current (ma) 6 9 0 50 75 680412 g44 5 8 7 25 100 125 i b  = 1ma lt6804-1 isomd = v reg lt6804-2 isomd = v reg lt6804-1, isomd = 0 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 15 isospi  
?et#	b ( ly  a /  ly  b)  ~]y? isospi  
??|e ( ly  a /  ly  b) ~	?7y? isospi  a0??"#	b ( ly  a /  ly  b)  ~?|y? isospi  a0??"#	b ( ly  a/ ly  b) ~  icmp  ey? jt	?7  ( ly  a) ~	t	5?
?y? i bias   e~]y? i bias   e1 isospi  
?et#	b ( ly  a /  ly  b) ~
?ety? temperature (c) ?50 1.98 ibias pin voltage (v) 1.99 2.00 2.01 2.02 ?25 0 25 50 680412 g46 75 100 125 i b  = 1ma 3 parts bias current (a) 0 ibias pin voltage (v) 2.000 2.005 800 408912 g47 1.995 1.990 200 400 600 1000 2.010 bias current (a) 0 current gain (ma/ma) 21 22 23 800 680412 g48 20 19 18 200 400 600 1000 v a  = 0.5v v a  = 1.0v v a  = 1.6v temperature (c) ?50 ?25 18 current gain (ma/ma) 20 23 0 50 75 680412 g49 19 22 21 25 100 125 i b  = 100a i b  = 1ma pulse amplitude (v) 0 2.5 driver common mode (v) 3.0 3.5 4.0 4.5 5.0 5.5 0.5 1.0 1.5 2.0 i b  = 100a i b  = 1ma 680412 g50 common mode voltage (v) 2.5 0.44 comparator threshold gain (v/v) 0.46 0.48 0.50 0.52 0.56 3.0 3.5 4.0 4.5 680412 g51 5.0 5.5 0.54 v icmp  = 1v v icmp  = 0.2v icmp voltage (v) 0 0.44 comparator threshold gain (v/v) 0.46 0.48 0.50 0.52 0.4 0.8 1.2 1.6 680412 g52 0.54 0.56 0.2 0.6 1.0 1.4 3 parts wake-up dwell time, t dwell  (ns) 0 wake-up pulse amplitude, v wake  (mv) 150 200 600 680412 g53 100 50 150 300 450 300 250 guaranteed wake-up region ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 ltc6804-1/ LTC6804-2 16 
zv?3sh
@??  (isomd = 0)  
}sh
@????p?  (isomd = 0) 
zv?3sh
@??  (isomd = 1) 
}sh
@????p?  (isomd = 1) csb 5v/div sdi 5v/div sck 5v/div sdo 5v/div ipb-imb 2v/div (port b) 1s/div 680412 g54 isomd = v ? beginning of a command port a ipb-imb 1v/div (port b) ipa-ima 1v/div (port a) 1s/div 680412 g55 isomd = v reg beginning of a command csb 5v/div sdi 5v/div sck 5v/div sdo 5v/div ipb-imb 2v/div (port b) port a 1s/div 680412 g56 isomd = v ? end of a read command ipb-imb 1v/div (port b) ipa-ima 1v/div (port a) 1s/div 680412 g57 isomd = v reg end of a read command ?|1?
*   www.linear.com.cn/ltc6804-1 j	?	$d   t a  = 25c d	e	$9!f 680412fa

 17 ??	? ly?? ltc6804-1 ( 
?
@1
? ) LTC6804-2 ( 0g )   isomd = v reg isomd = v ? isomd = v ? isomd = v reg ly  b ( ??  45   48) ipb imb icmp ibias (nc) (nc) ipa ima ipb imb icmp ibias sdo sdi sck csb a3 a2 a1 a0 ibias icmp ipa ima a3 a2 a1 a0 sdo sdi sck csb ly  a ( ??  41   44) ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 c0    c12 je?i]f s1    s12 j;ei]  /  if  s(n)  q  c(n ? 1)  ?
?1 
?y  12  h  n-mosfet d\?e?
?ef v + jmeu??f v ? jeu??f?t  v ?   ??@
2  ic  y.??
?s 	?f v ref2 j ?@ykz
?_ed\?
h  10k  ? 
?e?f
?\sh.?  1f  e??
?)f v ref1 j adc  
?_ef
?\sh.?  1f  e??
? )f?
{
??
?  dc  ?f gpio[1:5] j\  i/o f\*p?i]ep?idek \ * h t s h 
}  v ?     5 v  ? ? 
?   y | y i ] f gpio[3:5]  \*sh  i 2 c  e  spi  lyf swten j????ij\fa??1
?  v reg   ?4	? ????f drive j
zsh  npn  y
?=1
???fa  npn  y 
?e=1
?  v + d??=1
?  v reg f v reg j 5v  ?i]f
?\sh.?  1f  e??
? )f isomd j
?y|fa  isomd  1
?  v reg   c	? gt^n
?y  (isospi)  |8	??  ltc6804  y? ?  41    44 ft
z  isomd  1
?  v ?   ?	?,t  spi  |8	??  ltc6804 f wdt j ??n???i??f??jsh
=
?)   nmos  p?ifi????1
?ke@sh  1m  e??1
?  v reg f?  ltc6804    2  ???j
?qs h  t | ?   (  ?   2 1 ) d ? ? ? n ? ? ? e ) 
z 4   csb e sck e sdi e sdo j ,t.
?y  (spi) f- e;t??o?  (csb) e?r  (sck)  qp?i ]  (sdi)  jp?i]fp?i  (sdo)  jsh
=
? )  nmos  i??f sdo  sh  5k  j?e??f a0    a3 j?g??f,p?i]1
?  v reg   e  v ? d ??\?0gv?y??gf ipa e ima j ^ngt
?yly  a f ipa (+)  q   ima (?)  jsi]  /  if ipb e imb j ^ngt
?yly  b f ipb (+)  q   imb (?)  jsi]  /  if ibias j ^n
?yet
?f@she??a   ibias  1
?  v ?   ??
?yiet?;f?  isospi  
? y?4	??d ibias  ??e?  2v f ipa / ima  e  ipb /  imb  i
et???
}  ibias  ??6e?et  (i b )  y  20  4f icmp j ^n
?ya0?e?"?fa??1
? ?  ibia  q  v ?   ?
?ye????  isospi  
??a 0?ye?"fa0??"???  icmp  ??ey   1/2 f 680412fa

 ltc6804-1/ LTC6804-2 18 c12 c11 c10 c9 c8 c7 c0 c6 c5 c4 c3 c2 c1 ? + 680412 bd1 ipb p imb icmp ibias sdo/(nc) sdi/(nc) sck/(ipa) csb/(ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? * gpio3 gpio2 gpio1 c0 s1 v + c12 s12 c11 m s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 logic and memory digital filters serial i/o port b 6-cell mux v regd soc v reg p m aux mux 12 balance fets s(n) c(n ? 1) p m 6-cell mux por v regd v reg serial i/o port a software timer die temperature 2nd reference 1st reference regulators adc2 ? + adc1 16 16 v + ldo1 v regd por v + ldo2 drive 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ltc6804-1 ?|1?
*   www.linear.com.cn/ltc6804-1 ? 680412fa

 19 sdo/(ibias) c12 c11 c10 c9 c8 c7 c0 c6 c5 c4 c3 c2 c1 ? + 680412 bd2 a4 p a3 a2 a1 sdi/(icmp) sck/(ipa) csb/(ima) isomd wdt drive swten gpio5 gpio4 gpio3 gpio2 gpio1 c0 s1 c12 s12 c11 m s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 logic and memory digital filters serial i/o address 6-cell mux v regd soc v reg p m aux mux p m 6-cell mux por v regd v reg serial i/o port a software timer die temperature 2nd reference 1st reference regulators adc2 ? + adc1 v + ldo1 v regd por v + ldo2 drive v reg v ref1 v ref2 v ? v ? * v + 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 16 16 12 balance fets s(n) c(n ? 1) LTC6804-2 ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ? 680412fa

 ltc6804-1/ LTC6804-2 20 ?  1 j ltc6804  *k? 680412 f01 isospi port core ltc6804 conversion done (refon = 1) wakeup signal (t wake ) adc command (t refup ) adc command refon = 1 (t refup ) wakeup signal (core = standby) (t ready ) wakeup signal (core = sleep) (t wake ) transmit/receive note: state transition delays denoted by (t x ) no activity on isospi port idle timeout (t idle ) conversion done (refon = 0) refon = 0 wd timeout or swt timeout (t sleep ) measure refup standby sleep active ready idle ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# k? ltc6804  y*?gh
y?j?e)q  isospi  e)fgh??hts\my*k??sh	t 
t?f ltc6804  ?k\ sleep  k 
?_q  adc  ef??n???  (   ? ??nq?e? ?? ?)  ?
t?f?e????	t\er	tfeuet ??e-?;f isospi  ly
z??  idle  kf ?
?qsh  wakeup  |?  (   ? t
?y ?) d?   ltc6804  
z
?]  standby  kf standby  k   
?_q  adc  ??f??n???q / e?e??? ??6kf drive  ??@sh.?zm
z  v reg    ??6e  5v ( ekdp?;\sh.?eu8
  v reg   6e ) f ?
?qsht?y  adc  v?e  refon  	??
t ?\????  1 d?  ic  r	t?*  ( 5??
??  t refup )  ? 4
?_jed(?
?]   refup  e  measure  kfi ?d?yy  t sleep   ?  ( ????nq?e???i ??^? ) d ltc6804  
z??  sleep  kf	??? e????	t\d?
?t??n???~??f refup  k ?:qkd	??
t?\?y  refon  @
2??  1  ( 
?\  wrcfg  v?d?  36) f adc  ??f
?_?je ?4  ltc6804  	?
d???  ( a?
}  standby  k )  ij 
  adc  7lf ?
?qsht?y  adc  v??d ic  
  measure  k ?
??
b7l*fi?d ltc6804  
z  refon   ???  0 ( 
?\  wrcfg  v?
?de??n?? ??^??
?$ )  ???  standby  kf ( ?d jegh???i?^?d?  ltc6804  
z\
?
?]   sleep  k ) f measure  k ltc6804  k?
b  adc  7l*f
?_q  adc  ? ef   adc  7l??d ltc6804  
z7l  refup  e   standby  k  ( _??  refon   ) f@?  refon  = 1  ?;\  refup  kd???ij
$.y  adc  7lf !j  adc  v??6?	??k7lf%tsh  adc  7le
bv?
za???  measure  kf 680412fa

 21                                                     i reg  = i reg(core)  + i reg(isospi) ?  1 j?euet k i reg(core) i v + sleep v reg  = 0v 3.8a 1.6a 32a 550a 550a 0a 2.2a 35a 450a 11.5ma v reg  = 5v standby refup measure ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 isospi  k\ !j ltc6804-1  htgh\?
@|y  isospi  ly  (a  q  b) f LTC6804-2  
?tsh\?(0g|y  isospi  ly  (a) f idle  k isospi  ly?ef ?  isospi  ly  a  
?qsh  wakeup  |?  (   ? t 
?y ?)  ?d isospi  
?]  ready  kf????   standby  kd?7l?o?[  (   t ready   ?? ) da ?  drive  q  v reg   ????d
f??  isospi  
?qsh  wakeup  |????  sleep  kd?i
z   t wake   ?
???7l  ready  kf ready  k isospi  ly?|
?y_fly  b  
??  ltc6804-1  4	?d  LTC6804-2  jtlyfk?y
?y et_????j  ltc6804-1  ?j  LTC6804-2 e isomd  ??yk??  r bias  = r b1  + r b2  ( 1
?  ibias  ??y .?e?? ) f ?ly  a  jt
*y5??
?
t@  t idle  = 5.5ms  ( cj  wakeup  |? ) d?  ltc6804  
?]  idle  kf? 
?y?	?e
?p??d ltc6804  
  active  k f active  k ltc6804  
?\shegh  isospi  ly8?	?  /  
?p?f 
?yk? 	
	?e}yfeuet??r? t #}da?  isospi  	?y
w#f 	? ltc6804  @gh??86ej v +   q  v reg f v +   i]? ye	?e
??le?edtia??e)y 	e??6ef v +   ?\
?1
?e?\y?le?d eksh.?euf v reg   i]  5v  e(\??i qy?e)?  isospi  e)6ef v reg   i]@sh _?  drive  i??
y.?zm6efekdp ?
?\sh.?eu8
  v reg   6ef 	??
9*kt
f?  1  q?  2  
y\?q+ gk?yeu??ety?f v +   ??et
?_? ??k  ( t?j  isospi  k ) ftd v reg   ??et ???_???k?  isospi  kda???g h
?f isospi  
?y
?
}  v reg   ??vetf   sleep  k?d?_sh.?eu6ed?  v reg   ? ?
zv}  2.2a  yetfi?d
z_  v +   ??d6? yetf adc  *   ltc6804  y??tgh  adc f??
?  12  he??g h  adc  ??6*f%tsh  adc  \??
?\i]l yfh&y	4\  adc  s
z88gh  adc  ?yshe gh  ( 
v
by*t? ) f?
ghe)?  ( a? ???? ) dh&y	
z
?\  adc1  q  adc2  
?8tf adc  | 	??
t?\?y  adcopt    (cfgr0[0])  q7lv?? y|o?  md[1:0]  ???  adc  d6y  6  g*| die???y@
?ua  (osr) f?  3  
b h8y?xf|yh
??  adc  ?
?y  ?3db  
m 1f ?*a# 680412fa

 ltc6804-1/ LTC6804-2 22 ?  2 j isospi  euet? isospi  k ?? isomd  1
? i reg(isospi) idle ltc6804-1/LTC6804-2 0ma 2.8ma + 5 ? i b 1.6ma + 3 ? i b 1.8ma + 3 ? i b 0ma ready ltc6804-1 LTC6804-2 active ltc6804-1   3j 2.8ma + 5 ? i b + 2 ? i b + 0.4ma ( ) ? 1s t clk ?j 2.8ma+ 5 ? i b + 3 ? i b + 0.5ma ( ) ? 1s t clk   1.6ma+ 3 ? i b + 2 ? i b + 0.2ma ( ) ? 1s t clk LTC6804-2 ( ) 3j 1.8ma + 3 ? i b + 0.3ma ? 1s t clk ?j 1.8ma+ 3 ? i b + i b + 0.3ma ( ) ? 1s t clk ?g\ v reg v ? v reg v ? v reg v ? v reg v ? 0ma ?  3 j adc  *?
m1q_? | 27khz ( ?o| ) 14khz 7khz ( z_| ) 3khz 2khz 26hz ( *| ) ?3db  *?  bw 27khz 13.5khz 6.8khz 3.4khz 1.7khz 26hz ?40db  *?  bw 84khz 42khz 21khz 10.5khz 5.3khz 82hz 3.3v e 25c  
a?hy  tme  ?? 4.7mv 4.7mv 1.2mv 1.2mv 1.2mv 1.2mv 3.3v e ?40c e 85c  
a?hy  tme  ?? 4.7mv 4.7mv 2.2mv 2.2mv 2.2mv 2.2mv !j tme  ?*   www.linear.com.cn/ltc6804-1 ?*a# 7khz  |  ( z_ ) j |?d adc  ht	kq-  tme ( ?uayh%f
z???jq;i?
??y #f 26hz  |  ( * ) j |?d@#  osr  
z  adc  p?*?  ?3db  ? %-  26hz f|_?i-y  ?3db  ?yaap? h?*|fi_?'?ht0-?jy  7khz ( z _ )  |f 14khz e 3khz  q  2khz  |j 14khz e 3khz  q  2khz  |d6y\?
z  adc  p?*?   ?3db  ?9?  13.5khz d 3.4khz  q  1.7khz  yx .o
f 14khz  |y_?'?  27khz ( ?o )  |f 3khz  q  2khz  |y_?'?  7khz ( z_ )  |f 680412fa

 23   ?  4 j adc  qk | ?z 1 ??   zx 2   lsb ? e}?j ?jk 3 27khz ( ?o ) 14khz 7khz ( z_ ) 3khz 2khz 26hz ( * ) ?0.8192v   5.7344v 0v    5v 0.5v    4.5v 100v l?  16   4mv p-p 1mv p-p 250v p-p 150v p-p 100v p-p 50v p-p 10   12   14   14   15   16   1.  ?p?_?  0v f 2.  zx8yj?j-?e}?jyf 3.  ?jkjzx??y?je;e
?8zf ?  2 j?
??j~i]ey? adc input voltage (v) 0 0.5 peak noise (mv) 1.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0 0.2 5.2 0.3 5.3 0.4 1.0 1.5 4.5 680412 f02 5.0 normal mode filtered mode ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# ,|y7l?
????  5 f????  standby  k d?sh?y  t setup   ?
??  adc  7l
???? 
?_
?jefje	??
t?\?y  refon  ???   1 d?
?_  adc  7l*?
?-5jed?j?s h  t refup   p???  refup  kfud?y  adc  v?
??  adc  7l??
zt  t refup   pf adc  qk c  i]q  gpio  i]ht?yqkf ltc6804  ??y  adc  htsh  ?0.82v    5.73v  y?'f? p?_?  0v fp?y??  16  l??pdi?   lsb  t?  100v fa?dsh  0x80e8 ( d
?s?  33,000)  y?p?jsh  3.3v  y?
?=f ?  adc  ht~i]e?y
??jd	$9j-@ 
?ua  (osr)  
a?hd7?j?o|?ft,  adc  |?d?i]e
??  adc  yj"qh"?d
? ?j#fa?j?  2  
yz_|q*|?z)?y  ( ?  2) f?  4  
zj?jyd(k  15  q  16  he-t?  (lsb)  
z 	?f adc  ~e
?_=y?j jy   ?  adc  htsh&?e
?_=g4ydt   adc  ?
??~e
?_?y?maf ltc6804  adc  ?jjy  adc f v ref1   y
=?	e-?t   adc  ?y#	b?f?jd adc   ltc6804-1/ LTC6804-2 24 ?  3 j\??
??t  12  e?y  adcv  v?y?? ?  6 j??|?
??
?  2  e?y  adcv  v?y7l?
? 7l?
?  ( 
j s) | 27khz 14khz 7khz 3khz 2khz 26hz t 0 0 0 0 0 0 0 t 1m 57 86 144 240 493 29,817 t 1c 201 230 405 501 754 33,568 ?  5 j??|??
??t  12  e?y  adcv  v?y7l?
? 7l?
?  ( 
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* \ t 0110 0001 0000 0111 0000 1000 1001 	?
  (start) 	t?  (stop) 	
  (blank) 
ai  (no transmit) ?
??u???  (ack) ?
??i???  (nack) ?
??i???  +  	t?   i 2 c  lyj[sh  start  |?d?
?p?
ai   i 2 c  lyj[sh  stop  |? \
?  i 2 c  lyj1?
?p?
ai q  sda  q  scl  (+iqyp? ?
??k  9  h?r
??j[shu???  (ack)  |? ?
??k  9  h?r
??j[shi???  (nack)  |? ?
??[shi???  (nack)  |?d?	t?  (stop)  |? 
?s icomn[3:0] fcomn[3:0] ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# comm  v? g h v ?   ? ? $  
} n ? ? y  i 2 c  e  spi   | j wrcomm e stcomm e rdcomm f cccccccc   v?\?
zp?3q  comm  
t?f ?v?
z  6  hp??3  comm  
t?f pec  @ p?ykl3]f?  pec  ??	?d?  comm  
t?? y?tp?  csb  
	e;??
?	e?  ?1? ft?3v ??y?	
?  ?   i 2 c/spi  |f comm  
t?
^  3  hc
z?	?a
??yp?? fv?y
b?
?d  comm  
t??yp? ??
ai
}ny  i 2 c  e  spi  ??dt
}  i 2 c  e  spi  ? ?
?yp???  comm  
t??f?  i 2 c   |dv?
?\  gpio4 (sda)  q  gpio5  (scl) dt?   s p i   | d  v ? ? 
? \  g p i o 3 ( c s b m ) e g p i o 4  (sdiom)  q  gpio5 (sckm) f stcomm  v??
z'?  24  h?r
??d?a  csb  - 5?-e;y
?1h
zhp??
ai
}n??f7 ?j?
?a  3  hp??
aia
??d??	?  stcomm  v??i  pec d?j  72  h?r
??f  stcomm  v? y  72  h?r
??ykl
z  csb  ?	e;f   i 2 c  e  spi  |?
?d
}
}n??
?yp?  comm  
t??
??-f cccccccc
}
}n??
?yp?
?\  rdcomm  v?
}  comm  
t???fv???  6  h?  pec  y p??ft??v??y?	
?  ? ???  icomn[3:0]  q  fcomn[3:0]  y\??tf dn[3:0]  
^_  i 2 c  ? 
???	?yp??ek
}  i 2 c  a
??
?yp??f ???\*  spi  ?
??yd\?  icomn[3:0]  q   fcomn[3:0]  y??t?^9?  0111  q  1111 f dn[3:0]  
^_  spi  ?
???	?yp??ek
}  spi  a 
??
?yp??f ?  11  jy  ltc6804  *?sh
?\  gpio  y  i 2 c  e  spi  ?
???y?*a#f 
?\,v?
z?pfy??  3  h??s\?	? a
??f gpio  ly
z?6??y  stcomm  v??
? ?bf?@d	??v??
?y
?
?
t@y  2  ?d? ??n
z
t?(4lyb?=f wrcomm  v?j stcomm  v?j rdcomm  v?j 680412fa

 33 ?  18 j\?  icomn[3:0]  q  fcomn[3:0]  y?t (   i 2 c  ?
??j )   \ ?
??[sh	?
  (start)  |? ?
??[sh	t?  (stop)  |? 	
  (blank) e sda  ??
?-5?-e; 	
  (blank) e sda  ??
?-5?	e; ?
??[shu???  (ack)  |? a
??[shu???  (ack)  |? a
??[shi???  (nack)  |? 
?s icomn[3:0] fcomn[3:0] ?  11 j
?\  gpio  y  ltc6804 i 2 c/spi  ?
?? 680412 f11 comm register gpio port i 2 c/spi slave port a rdcomm wrcomm stcomm ltc6804-1/LTC6804-2 ?  12 jsh  i 2 c  ?
??y  stcomm  ??? sda (gpio4) 680412 f12 scl (gpio5) no transmit sda (gpio4) scl (gpio5) stop sda (gpio4) scl (gpio5) start ack sda (gpio4) scl (gpio5) start nack + stop sda (gpio4) scl (gpio5) blank nack (sck) t clk t 4 t 3 ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# t 0110 0001 0000 0111 0000 0111 1111 0001 1001 a
??[shu???  (ack)  |?d?
?? [sh	t?  (stop)  |? a
??[shi???  (nack)  |?d?
? ?[sh	t?  (stop)  |? ?
?
?\sh  i 2 c  ?
??8
aie?hp??d??h p?ty	??%sh  start  |?fp?tykl? 
?sh  stop  |?f?ty?
?p?\?p?? ??4\sh  blank  td(p???	?
?
?\s h  a c k / n a c k  | ? f s d a  q  s c l  
z ? 6  ? ? y   stcomm  v??
??bf ?
?
?\sh  spi  ?
??8
aie?hp??d?k shp??y	???	?sh  csbm  -e;|?f?   fcomn [3:0]   j4\gty?
?p?\d csbm  ? -5-e;e??	e;feshp??ykl? 	?sh  csbm  	e;|?f csbm e sdiom  q  sckm  
z ?6??y  stcomm  v??
??bf ?   1 2  j  y  ? 	?  ? ? |  ? ?   i 2 c  ? 
? ? y   stcomm  v ? ?  y  24  h ? r 
? ? f  !  d 	? ?   icomn[3:0]  ??ysg  stop  
a?d?  stop  |?? ?	??d sda  q  scl  t)-5	e;dt?yiq ??y?tp?i?+f?  icomn[3:0]  jsh  no  transmit d?  sda  q  scl  t)??qdt??y iqp??+f??yth	$????@~sha
? ?
?|?4\f 680412fa

 ltc6804-1/ LTC6804-2 34 ?  13 jsh  spi  ?
??y  stcomm  ??? sdiom (gpio4) 680412 f13 sckm (gpio5) csbm high/no transmit csbm (gpio3) sdiom (gpio4) sckm (gpio5) csbm (gpio3) csbm low csbm low  high sdiom (gpio4) sckm (gpio5) csbm (gpio3) csbm high  low csbm low (sck) t clk t 4 t 3 ?  19 j i 2 c  ?
???? i 2 c  ?
??
p sck  ?r? t hd i sta t low t high t su i sta t hd i dat t su i dat t su i sto t buf ~?  spi  
?yy ??? 1/(2  ? t clk ) t 3 t clk t clk t clk  + t 4 * t 4 * t 3 t clk  + t 4 * 3 ? t clk   t clk  = 1s  ?y ???? e}=  500khz e?=  200ns e?=  1s e?=  1s e?=  1.03s e?=  30ns e?=  1s e?=  1.03s e?=  3s * !j?
?\  isospi  ?d t 4   ??*[e?=?  30ns ftd t 3  = t clk  ? t 4 f?
?\  spi  ?d t 3   q  t 4   j  sck  i]y-e;q	e;?
?d ht  200ns  y??e?=f ?  20 j spi  ?
????  spi  ?
??
p sdiom  t? (   sckm  jom ) ~?  spi  
?yy ??? t 3 t clk  + t 4 * t clk t clk 2 ? t clk 3 ? t clk 5 ? t clk  + t 4 * t 3 t clk  + t 3   t clk  = 1s  ?y ???? e?=  200ns e?=  1.03s e?=  1s e?=  1s e?=  2s e?=  3s e?=  5.03s e?=  200ns e?=  1.2s sdiom  t? ( 
}  sckm  jo-5 ) sckm  ?-e; sckm  ?	e; csbm  	?1 sckm  jo  csbm  jo csbm  h%  sckm  h% csbm  h%  sckm  jo sckm  h%  sdiom  t? ?
??  < t clk * !j?
?\  isospi  ?d t 4   ??*[e?=?  30ns ftd t 3  = t clk  ? t 4 f?
?\  spi  ?d t 3   q  t 4   j  sck  i]y-e;q	e;?
?d ht  200ns  y??e?=f ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# ?  13  jy?	?  spi  ?
??y  stcomm  v??y   24  h?r
??f~  i 2 c  ?
??'d?  icomn[3:0]  ? ?ysg  csbm high  e  no transmit  
a?d?  spi  ? 
??y  csbm e sckm  q  sdiom  t)?qdt?? yiqp??+f i 2 c  q  spi  ?
??y???? ltc6804 i 2 c  e  spi  ?
??y??
za
??  ltc6804  ?   spi  
?yjy|??f?  19  
y  i 2 c  ?
????~?   spi  ?ry?f?  20  -  spi  ?
??????f sckm  
??  (sckm_low + sckm_high) 680412fa

 35 ?  14 j,t  spi  	?? daisy-chain support 680412 f14 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 miso mosi clk cs v dd mpu ipb imb icmp ibias sdo (nc) sdi (nc) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 ltc6804-1 address pins 5k 5k v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 miso mosi clk cs v dd mpu a3 a2 a1 a0 sdo (ibias) sdi (icmp) sck (ipa) csb (ima)  isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 LTC6804-2 ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 
?y?    ltc6804  jtglydcjshz_y,t .
?y  (spi)  qshgt^n
?y  (isospi) f ?  isomd  ??ykd?a??  41    44  	???g te,tlyf ltc6804  tgghij ltc6804-1  q   LTC6804-2 f ltc6804-1  \?
@	??dt  LTC6804-2  ?\?0 g?\??  45 - 48  ykz h  isospi  
?yf LTC6804-2  
?\??  45 - 48  8?? ?y?g  ( @
z,??1
?  v ?   e  v reg ) f ,t.
?y  (spi)  j#4 .?1
? a  isomd  1
?  v ?   	?,t  spi  8	??ly   a f sdo  ??jsh
=
?)idish1
? geueyj?e??  ( ?  14) f ?? ,tly	???sh
?\  cpha = 1  q  cpol =  1  y  spi  ?u?6*fa?d sdi  jyp?  sck  yj o6?
?@
2-5?f??\-??  15 fe}p?o ?  1mbps f 680412fa

 ltc6804-1/ LTC6804-2 36 ?  15 j,t.
?yy??? ?  16 j isospi  
?y 680412 f15 sdi sck d3 d2 d1 d0 d7?d4 d3 current command previous command t 7 t 8 t 6 t 5 sdo csb d3 d4 d2 d1 d0 d7?d4 d3 t 1 t 2 t 3 t 4 680412 f16 ima or imb r m ibias v icmp /3 + 167mv i b r b1 icmp 2v ipa or ipb logic and memory tx = +1 tx ? 20 ? i b tx = ?1 sdo tx = 0 pulse encoder/ decoder sdi sck csb wakeup circuit (on port a) ltc6804 + ? + ? ? + ? ? rx = +1 rx = ?1 rx = 0 35k idle v reg idle 35k r b2 comparator threshold = ? v icmp 2 1 0.5x ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# gt^n
?y  (isospi)  j#4 gt  
? y d 6 y s g 
? \ 
 
 y p 
 t e y 8 ? $   ltc6804  ???1y,f
?y
y?	?-
y   ( ??ey6ja	  rf  >yb )  tf^n@sh .?
??$f z_y  spi  |???	?f?	?	?y
vq
? ?y?"e;_gh.?e???f\@?e ??y?=	?s~?j	??
?
??ef ?  16  jy  isospi  e)y?*a#fsh  2v  
?_a 
  ibias  ??f.?e??  r b1   q  r b2   *[
?_et  i b f et\???	??y

vf$.d r b1   q  r b2   ?   icmp  ??j?y  2v  
?_ysh?f?y
? ?e)y?"ef 680412fa

 37   i b = 2v r b1 + r b2 = 0.5ma i drv = i ip = i im = 20 ? i b = 10ma v icmp = 2v ? r b2 r b1 + r b2 = i b ? r b2 = 60 3mv v tcmp = 0.5 ? v icmp = 30 2mv   v a = i drv ? r m 2 = 0.6v ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# .?1
? ltc6804-1  htgh?h?ly  b  qly  a  ylyf ly  b  ?^?	???shgt
?y  ( ?
?? ) f
@?y esh???4\lyd(4e^
?  r m fly  a  jshgte,t
?y  ( a
?? ) d_??  isomd  ? ?y1
?f ?  17  jyh?  pcb ( 
^sh  ltc6804-1)  ?
: x?1y?7f?#??s
?
y  pcb  jf?y ?#?  pcb  qksh  ltc6804-1 pcb  ?
??$gt ^nd
?\y  ltc6820  ?5  ic f ltc6820  	?j~ ?  16  ?yj?j
?yf LTC6804-2  ht
hly  ( ly  a) d
v  isomd  ?? ky??dly?jgte,tf?	? gt  |
?	???d?a;h??1
??sg?	??d ??  18  ?jf ltc6820 ic  \?
z  mpu ( ?
?? )  1
?   LTC6804-2 ( a
?? ) f o?
?e?? y|?7a?u@|?	?8z8l_|
:x yd	dtya0??"?4?u	?
d|?&0 ?dtf isospi  ? 	? ?  
 e t q a 0 ? e  ? " _ s h  ?   ibias  q  v ?   ?
?ye??  (r bias  = r b1  + r b2 )   ?f?ye1
?  icmp  ??di
za0??" ??e  (v icmp )  y  1/2 f??s  isospi  
?y?4	?   (   idle)  ?d ibias  -5?  2v d
}t?4
}  ibias  ?? tshet  i b f ip  q  im  ??
et?  20 ? i b f 7?d?e??  r b1   ?  2.8k de??  r b2   ?   1.21k ( u  r bias  = 4k) d?j 7?d	?
et  i drv   
z?  10ma dt
??a0 ?
z?  ip-im  7}?  302mv  y	?f 	??^n
e
?\_p
t1
?(sl^
?y  120 ?   e??y  1:1  
?d?
ai|?7  ()  
z?j ( hq
+yt	??7y
?qey& 	? ) f isospi  	?z gh  ltc6804  ??	?
d@sh^n
e8???	?q
? 	???$|f?	??iggee;j +v a e 0v  q  ?v a f1e??gly  ip  6eetq  im  v et*[shmif ip  vetq  im  6eet?*[ shef?ghii??d1e?
z
vsi ?  0v f 680412fa

 680412 f18 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 a3 a2 a1 a0 sdo (ibias) sdi (icmp) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 LTC6804-2 address = 0x0 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 a3 a2 a1 a0 sdo (ibias) sdi (icmp) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 LTC6804-2 address = 0x1 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 a3 a2 a1 a0 sdo (ibias) sdi (icmp) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 LTC6804-2 address = 0x2 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 a3 a2 a1 a0 sdo (ibias) sdi (icmp) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 LTC6804-2 address = 0x3 ? ? ? ? ? ? ? ? vdds en miso mosi sck cs vdd pol pha mstr icmp ibias gnd slow ip im miso mosi clk cs v dd mpu ltc6820 ? ? 680412 f17 vdds en miso mosi sck cs vdd pol pha mstr icmp ibias gnd slow ip im miso mosi clk cs v dd mpu ltc6820 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 ipb imb icmp ibias sdo (nc) sdi (nc) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 ltc6804-1 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 ipb imb icmp ibias sdo (nc) sdi (nc) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 ltc6804-1 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 ipb imb icmp ibias sdo (nc) sdi (nc) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 ltc6804-1 v + c12 s12 c11 s11 c10 s10 c9 s9 c8 s8 c7 s7 c6 s6 c5 s5 c4 s4 c3 s3 c2 s2 c1 ipb imb icmp ibias sdo (nc) sdi (nc) sck (ipa) csb (ima) isomd wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 gpio2 gpio1 c0 s1 ltc6804-1 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ltc6804-1/ LTC6804-2 38 ?*a# ?  18 j
?\  LTC6804-2  y?	?? ?  17 j
?\  ltc6804-1  y
?^n
@	?? ?|1?
*   www.linear.com.cn/ltc6804-1 680412fa

 39 ?  21 j isospi  	?   	? ?  +1 ?  ?1 ?  +1 ?  ?1 ksge; (t 1/2pw ) +v a  (150ns) ?v a  (150ns) +v a  (50ns) ?v a  (50ns) kzge; (t 1/2pw ) ?v a  (150ns) +v a  (150ns) ?v a  (50ns) +v a  (50ns) ^?e; 0v 0v 0v 0v ?  22 j ltc6804-1  ly  b ( ?
?? ) isospi  ly	? |+? ( ly  a spi) 
ai	? ( ly  b isospi) csb  jo csb  h% sck  jo6d sdi = 1 sck  jo6d sdi = 0 ?  +1 ?  ?1 ?  +1 ?  ?1 ?  19 j isospi  	?z +v tcmp +v a ?v tcmp v ip  ? v im +1 pulse ?v a t 1/2pw t inv t 1/2pw +v tcmp +v a ?v tcmp v ip  ? v im ?v a t 1/2pw t inv t 1/2pw 680412 f19 ?1 pulse ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# ?y	
	e  dc  |?
?(#
vfd isospi  
?\ygg ??y	??fa
ai  4  	?d??  21  ?jfs h  +1  	?
z*?shm	?8
ai  ( ?sh	? ) fs h  ?1  	?
z*?sh	?8
ai  ( ?shm	? ) f h	?y5??
????  t 1/2pw da?4a?? hysf ( ?ydsh?
?s??@[  isospi  	?f?u?yksh  ltc6804  
?\ily  a  jy,t   spi  
?y~
?s?
?|d4\ily  b  jy gt  isospi  
?y
@1
?iy  ltc6804 fekdp ?4\sh  ltc6820  
z  spi  |?7l?  isospi  	?f  ^ n 
e  y $ s 
	  ( c j  e y y $ s l ) d k z h   ltc6804  
zht  isomd = v reg fily  a  	?sh
}n   isospi  
?yy*\f4
?sh
ai	?(?? ?   spi  |?d??  23  ?jf?.dsh  read  v??
? ly??
ai??p?	?f ly  a  	?  spi  	???  ltc6804-1  y* ?  ltc6804-1  ly  a  *?sh  spi (isomd = v ? )  y
? 1h6*?d spi  
z?  4  g|+??sj csb  h%e csb  joe sck  jo  (sdi = 0)  q  sck  jo  (sdi = 1) f g+??7l?  4  g	??sd?@  ltc6804-1  
@ 
?
aif?	?\?
ai  csb  
dt?	??\?
a ip?d??  22  ?-yuf 680412fa

 ltc6804-1/ LTC6804-2 40 ?  20 j isospi  ??? ?  23 j ltc6804-1  ly  a ( a
?? ) isospi  ly	? 
?	? ( ly  a isospi) ??  spi ly
* ??	?   ?  +1 ?  ?1 
  csb  	e; 
  csb  -e; 1.  ?  sdi = 1 2.  	?  sck ?  ?1  	?  ( 	???_sh  0   ) ( 	?????  read  |ek?_ sh  1  d???	? ) 1.  ?  sdi = 0 2.  	?  sck ?  +1 ?   ?1    680412 f20 sdi sck sdo csb iso a2 iso b2 iso a3 iso b1 read data command 6000 5000 4000 3000 2000 1000 0 t 7 t 6 t 5 t rtn t 11 t 10 t 2 t 1 t clk t 4 t 3 t rise t dsy(cs) t 8 t 9 t dsy(cs) z n-1 z n-1 z n z n w 0 w 0 w n w n y n-1 y n-1 y n y n w 0 w 0 x n-1 x n z 0 w n w n t dsy(d) t 10 ?|1?
*   www.linear.com.cn/ltc6804-1 0-y  isospi  ly  ( ly  a)  
}?
ai?  (csb)  	?f? .dsh
}n  isospi  ly
z%
ai?  ?1  	?dt
?6 
aish  +1  	?f?
??ly
zde?*shh   ?1? f4
{
eyj1
?h
}n??t?6t? [y,?  ( ? ) f ?*a# ?  20  jysh?	?
@  ltc6804-1  ??y  read  v?y  isospi  ???f isomd  ??1
?l??jy   v ? da?ily  a  ?	???sh  spi  ly  (csb e sck e sdi  q  sdo) f??jygh
???  1  q  2  y
a ieyysljf?ud iso b2  q  iso a 3  pj?y |?d(htj???  2  q  3  ?
?yeypf w n     w 0   8yj  read  v?y  16  v?tq  16     pec f  w 0   ykld 3  h??  read  v?
?d (e?r  sck  yhshjo6jt?yp?f x n      x 0   8yj_??  1  eyp?f y n     y 0   8yj_? ?  2  eyp?d z n     z 0   8yj_??  3  eyp ?f?typ?i?sg
@y
}??  1  jy  sdo  l y??f t
?y ?ly  a  j5?  t idle   y?
?t
*d?ly   (spi  e  isospi)  
z
?]-  idle  kf wakeup  e) a9
v??  41  q  42  jy
*f 	??  isomd = v ? d?ly  a  ??  spi  |f csb  e  sck  ??jy
*
zt  spi  
?yf?  isomd = v reg d? ly  a  ??  isospi  |f ipa-imb  jy
*
zt   isospi  
?yf?  isospi  k  t wake   e  t ready   ??  ( _ ???kd	?  1  qk\ )  
  ready  ?d ltc6804  
z
?|y_f ltc6804-1  
?y|_??ly  b  j?	?sh?   +1  	?f
@	???d	?t
?
9
zt?hsh??f?
z  n  ?  t wake   e  n  ?  t ready   y?
???   ( _???k )  jef?}y
z?6 t
?yf
?y
y?
?sh}|?
l	?esh -7h	??ttf|?  |sck(ipa) ?  csb(ima)|    t dwell  = 240ns  ye?5??
?@
2? ?  v wake  = 200mv d?6??*jshg
?y
?  jeyt|?f p?)4 ltc6804  jy?tp????\
?
aifh?
 <  8  hf?y
ai
}e	t?  (msb)  
??f csb  @ 
2?hv????
?  ( 
b3v??dp?  csb  yjo6 ?a?f c
4 
y?? 
y??  (pec)  jsg  15  c/?  (crc)  =di	?sh
t?\?y?t(2k4ay
a
? 
?qdq@?
?\y  000000000010000  y??   pec  g�=qh&y	$d
j x15 + x14 + x10 + x8 +  x7 + x4 + x3 + 1 f?yq  15    pec  =d?ms g

y??j 680412fa

 41 ?  21 jt?q  idle  ??? 680412 f21 csb or ima sck or ipa |sck(ipa) - csb(ima)| wake-up state rejects common mode noise wake-up csb or ima sck or ipa low power mode t idle  > 4.5ms t ready  < 10s t dwell = 240ns v wake  = 200mv low power mode ok to communicate t dwell  = 240ns  delay retriggerable t idle  =   5.5ms  one-shot ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 0-y  isospi  ly  ( ly  a)  
}?
ai?  (csb)  	?f? .dsh
}n  isospi  ly
z%
ai?  ?1  	?dt
?6 
aish  +1  	?f?
??ly
zde?*shh   ?1? f4
{
eyj1
?h
}n??t?6t? [y,?  ( ? ) f ?  20  jysh?	?
@  ltc6804-1  ??y  read  v?y  isospi  ???f isomd  ??1
?l??jy   v ? da?ily  a  ?	???sh  spi  ly  (csb e sck e sdi  q  sdo) f??jygh
???  1  q  2  y
a ieyysljf?ud iso b2  q  iso a3  pj?y |?d(htj???  2  q  3  ?
?yeypf w n     w 0   8yj  read  v?y  16  v?tq  16     pec f  w 0   ykld 3  h??  read  v?
?d (e?r  sck  yhshjo6jt?yp?f x n      ?*a# x 0   8yj_??  1  eyp?f y n     y 0   8yj_? ?  2  eyp?d z n     z 0   8yj_??  3  eyp ?f?typ?i?sg
@y
}??  1  jy  sdo  l y??f t
?y ?ly  a  j5?  t idle   y?
?t
*d?ly   (spi  e  isospi)  
z
?]-  idle  kf wakeup  e) a9
v??  41  q  42  jy
*f 	??  isomd = v ? d?ly  a  ??  spi  |f csb  e  sck  ??jy
*
zt  spi  
?yf?  isomd = v reg d? ly  a  ??  isospi  |f ipa-imb  jy
*
zt   isospi  
?yf?  isospi  k  t wake   e  t ready   ??  ( _ ???kd	?  1  qk\ )  
  ready  ?d ltc6804  
z
?|y_f ltc6804-1  
?y|_??ly  b  j?	?sh?   +1  	?f
@	???d	?t
?
9
zt?hsh??f?
z  n  ?  t wake   e  n  ?  t ready   y?
???   ( _???k )  jef?}y
z?6 t
?yf
?y
y?
?sh}|?
l	?esh -7h	??ttf|?  |sck(ipa) ?  csb(ima)|    t dwell  = 240ns  ye?5??
?@
2? ?  v wake  = 200mv d?6??*jshg
?y
?  jeyt|?f p?)4 ltc6804  jy?tp????\
?
aifh?
 <  8  hf?y
ai
}e	t?  (msb)  
??f csb  @ 
2?hv????
?  ( 
b3v??dp?  csb  yjo6 ?a?f c
4 
y?? 
y??  (pec)  jsg  15  c/?  (crc)  =di	?sh
t?\?y?t(2k4ay
a
? 
?qdq@?
?\y  000000000010000  y??   pec  g�=qh&y	$d
j x15 + x14 + x10 + x8 +  x7 + x4 + x3 + 1 f?yq  15    pec  =d?ms g

y??j 680412fa

 ltc6804-1/ LTC6804-2 42   ?  22 j 15    pec  qe) 680412 f22 din i/p o/p i/p pec register bit x xor gate x 0 1 2 3 4 5 6 7 8 9 14 10 11 12 13 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 1.  
z  pec  ???  000000000010000 (pec  jsh  15  
t?\ ) 2.  ?hi]  pec  
t?\y  din  d?j   in0 = din xor pec [14]   in3 = in0 xor pec [2]   in4 = in0 xor pec [3]   in7 = in0 xor pec [6]   in8 = in0 xor pec [7]   in10 = in0 xor pec [9]   in14 = in0 xor pec [13] 3.  2h&y??-  15    pec   pec [14] = in14 d   pec [13] = pec [12] d   pec [12] = pec [11] d   pec [11] = pec [10] d   pec [10] = in10 d   pec [9] = pec [8] d   pec [8] = in8 d   pec [7] = in7 d   pec [6] = pec [5] d   pec [5] = pec [4] d   pec [4] = in4 d   pec [3] = in3 d   pec [2] = pec [1],   pec [1] = pec [0],   pec [0] = in0 4.  ??k  2  \q?tp?i?7e??fe^y  pec  (16   )  j  15  y  pec  
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?  0-4 f?  chst    adstat  v?????  5/6 d?  ltc6804  
zi?*jht  chg = 5/6  y  adax  v?f ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 680412fa

 49 ?  36 j	??
t?\ 
t? cfgr0 cfgr1 cfgr2 cfgr3 cfgr4 cfgr5 rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr k  7   gpio5 vuv[7] vov[3] vov[11] dcc8 dcto[3] k  6   gpio4 vuv[6] vov[2] vov[10] dcc7 dcto[2] k  5   gpio3 vuv[5] vov[1] vov[9] dcc6 dcto[1] k  4   gpio2 vuv[4] vov[0] vov[8] dcc5 dcto[0] k  3   gpio1 vuv[3] vuv[11] vov[7] dcc4 dcc12 k  2   refon vuv[2] vuv[10] vov[6] dcc3 dcc11 k  1   swtrd vuv[1] vuv[9] vov[5] dcc2 dcc10 k  0   adcopt vuv[0] vuv[8] vov[4] dcc1 dcc9 ?  37 je?e
t?\  a 
t? cvar0 cvar1 cvar2 cvar3 cvar4 cvar5 rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd k  7   c1v[7] c1v[15] c2v[7] c2v[15] c3v[7] c3v[15] k  7   c4v[7] c4v[15] c5v[7] c5v[15] c6v[7] c6v[15] k  7   c7v[7] c7v[15] c8v[7] c8v[15] c9v[7] c9v[15] k  7   c10v[7] c10v[15] c11v[7] c11v[15] c12v[7] c12v[15] k  6   c1v[6] c1v[14] c2v[6] c2v[14] c3v[6] c3v[14] k  6   c4v[6] c4v[14] c5v[6] c5v[14] c6v[6] c6v[14] k  6   c7v[6] c7v[14] c8v[6] c8v [14] c 9v[6] c9v[14] k  6   c10v[6] c10v[14] c11v[6] c11v[14] c12v[6] c12v[14] k  5   c4v[5] c4v[13] c5v[5] c5v[13] c6v[5] c6v[13] k  5   c7v[5] c7v[13] c8v[5] c8v[13] c9v[5] c9v[13] k  5   c10v[5] c10v[13] c11v[5] c11v[13] c12v[5] c12v[13] k  4   c4v[4] c4v[12] c5v[4] c5v[12] c6v[4] c6v[12] k  4   c7v[4] c7v[12] c8v[4] c8v[12] c9v[4] c9v[12] k  4   c10v[4] c10v[12] c11v[4] c11v[12] c12v[4] c12v[12] k  3   c4v[3] c4v[11] c5v[3] c5v[11] c6v[3] c6v[11] k  3   c7v[3] c7 v[11] c 8v[3] c8v[11] c9v[3] c9v[11] k  3   c10v[3] c10v[11] c11v[3] c11v[11] c12v[3] c12v[11] k  2   c4v[2] c4v[10] c5v[2] c5v[10] c6v[2] c6v[10] k  2   c7v[2] c7v[10] c8v[2] c8v[10] c9v[2] c9v[10] k  2   c10v[2] c10v[10] c11v[2] c11v[10] c12v[2] c12v[10] k  1   c4v[1] c4v[9] c5v[1] c5v[9] c6v[1] c6v[9] k  1   c7v[1] c7v[9] c8v[1] c8v[9] c9v[1] c9v[9] k  1   c10v[1] c10v[9] c11v[1] c11v[9] c12v[1] c12v[9] k  0   c4v[0] c4v[8] c5v[0] c5v[8] c6v[0] c6v[8] k  0   c7v[0] c7v[8] c 8v[0] c8v[8] c9v[0] c9v[8] k  0   c10v[0] c10v[8] c11v[0] c11v[8] c12v[0] c12v[8] k  5   c1v[5] c1v[5] c2v[5] c2v[13] c3v[5] c3v[13] k  4   c1v[4] c1v[12] c2v[4] c2v[12] c3v[4] c3v[12] k  3   c1v[3] c1v[11] c2v[3] c2v[11] c3v[3] c3v[11] k  2   c1v[2] c1v[10] c2v[2] c2v[10] c3v[2] c3v[10] k  1   c1v[1] c1v[9] c2v[1] c2v[9] c3v[1] c3v[9] k  0   c1v[0] c1v[8] c2v[0] c2v[8] c3v[0] c3v[8] ?  38 je?e
t?\  b 
t? cvbr0 cvbr1 cvbr2 cvbr3 cvbr4 cvbr5 
t? cvcr0 cvcr1 cvcr2 cvcr3 c vcr4 cvcr5 
t? cvdr0 cvdr1 cvdr2 cvdr3 cvdr4 cvdr5 ?  39 je?e
t?\  c ?  40 je?e
t?\  d ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 680412fa

 rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd rd/wr rd rd rd rd rd rd rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr rd/wr ltc6804-1/ LTC6804-2 50 ?  41 j??
t?\  a ?  42 j??
t?\  b ?  43 jk
t?\  a ?  44 jk
t?\  b ?  45 j comm  
t?\ ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 
t? avar0 avar1 avar2 avar3 avar4 avar5 
t? avbr0 avbr1 avbr2 avbr3 avbr4 avbr5 
t? star0 star1 star2 star3 star4 star5 
t? stbr0 stbr1 stbr2 stbr3 stbr4 stbr5 
t? comm0 comm1 comm2 comm3 comm4 comm5 k  7   g1v[7] g1v[15] g2v[7] g2v[15] g3v[7] g3v[15] k  7   g4v[7] g4v[15] g5v[7] g5v[15] ref[7] ref[15] k  7   soc[7] soc[15] itmp[7] itmp[15] va[7] va[15] k  7   vd[7] vd[15] c4ov c8ov c12ov rev[3] k  7   icom0[3] d0[3] icom1[3] d1[3] icom2[3] d2[3] k  6   g1v[6] g1v[14] g2v[6] g2v[14] g3v[6] g3v[14] k  6   g4v[6] g4v[14] g5v[6] g5v[14] ref[6] ref[14] k  6   soc[6] soc[14] itmp[6] itmp[14] va[6] va[14] k  6   vd[6] vd[14] c4uv c8uv c12uv rev[2] k  6   icom0[2] d0[2] icom1[2] d1[2] icom2[2] d2[2] k  5   g1v[5] g1v[13] g2v[5] g2v[13] g3v[5] g3v[13] k  5   g4v[5] g4v[13] g5v[5] g5v[13] ref[5] ref[13] k  5   soc[5] soc[13] itmp[ 5] i tmp[13] va[5] va[13] k  5   vd[5] vd[13] c3ov c7ov c11ov rev[1] k  5   icom0[1] d0[1] icom1[1] d1[1] icom2[1] d2[1] k  4   g1v[4] g1v[12] g2v[4] g2v[12] g3v[4] g3v[12] k  4   g4v[4] g4v[12] g5v[4] g5v[12] ref[4] ref[12] k  4   soc[4] soc[12] itmp[4] itmp[12] va[4] va[12] k  4   vd[4] vd[12] c3uv c7uv c11uv rev[0] k  4   icom0[0] d0[0] icom1[0] d1[0] icom2[0] d2[0] k  3   g1v[3] g1v[11] g2v[3] g2v[11] g3v[3] g3v[11] k  3   g4v[3] g4v[11] g5v[3] g5v[11] ref[3] ref[11] k  3   soc[3] soc[11] itmp[3] itmp[11] va[3] va[11] k  3   vd[3] vd[11] c2ov c6ov c10ov rsvd k  3   d0[7] fcom0[3] d1[7] fcom1[3] d2[7] fcom2[3] k  2   g1v[2] g1v[10] g2v[2] g2v[10] g3v[2] g3v[10] k  2   g4v[2] g4v[10] g5v[2] g5v[10] ref[2] ref[10] k  2   soc[2] soc[10] itmp[2] itmp[10] va[2] va[10] k  2   vd[2] vd[10] c2uv c6uv c10uv rsvd k  2   d0[6] fcom0[2] d1[6] fcom1[2] d2[6] fcom2[2] k  1   g1v[1] g1v[9] g2v[1] g2v[9] g3v[1] g3v[9] k  1   g4v[1] g4v[9] g5v[1] g5v[9] r ef[1] r ef[9] k  1   soc[1] soc[9] itmp[1] itmp[9] va[1] va[9] k  1   vd[1] vd[9] c1ov c5ov c9ov muxfail k  1   d0[5] fcom0[1] d1[5] fcom1[1] d2[5] fcom2[1] k  0   g1v[0] g1v[8] g2v[0] g2v[8] g3v[0] g3v[8] k  0   g4v[0] g4v[8] g5v[0] g5v[8] ref[0] ref[8] k  0   soc[0] soc[8] itmp[0] itmp[8] va[0] va[8] k  0   vd[0] vd[8] c1uv c5uv c9uv thsd k  0   d0[4] fcom0[0] d1[4] fcom1[0] d2[4] fcom2[0] 680412fa

 51 ?  46 j\ h \ p= gpiox gpiox  ??
?s 3j 0 -> gpiox  ??h?e)?i 1 -> gpiox  ??h?e)? ?j 0 -> gpiox  ????h  ?0? i 1 -> gpiox  ????h  ?1? refon 
?_je 1 ->  
?_-5jek\q??n
t??? 0 ->  
?_7l*?? swtrd swten  ??k ( %? ) 1 -> swten  ????h  ?1? 0 -> swten  ????h  ?0? adcopt adc  |o
 adcopt j 0 ->  ;\  adc  7lv??y  md[1:0]  o?  27khz e 7khz  e  26hz  |f   1 ->  ;\  adc  7lv??y  md[1:0]  o?  14khz e 3khz  e  2khz  |f vuv ta0e * a0e  = (vuv + 1) ? 16 ? 100v ?j vuv = 0x000 vov @a0e * a0e  = vov ? 16 ? 100v ?j vuv = 0x000 dcc[x] e?  x  
?e x = 1    12  1 ->  
?\?e?  x  y?)
??   0 ->  
?\?e?  x  y?)
??  ( ? ) dcto e
t?= dcto ( 3 ) f ?
? ( r ) 120 dcto ( ? ) f ?q ?
? ( r ) 0 	t\ 0 	t\ e 
t? 1 0.5 1 0  0.5  2 1 2 0.5  1 3 2 3 1  2 4 3 4 2  3 5 4 5 3  4 6 5 6 4  5 7 10 7 5  10 8 15 8 10  15 9 20 9 15  20 a 30 a 20  30 b 40 b 30  40 c 60 c 40  60 d 75 d 60  75 e 90 e 75  90 90  120 cxv e?  x  e * x = 1    12 e?  x  y  16    adc  ?
?= e?  x  ye?e  = cxv ? 100v je?q
?	ev??d cxv  b  0xffff gxv gpio x  e * x = 1    5 gpio x  y  16    adc  ?
?= gpiox  ye  = gxv ? 100v je?q
?	ev??d gxv  b  0xffff ref kz
?_e * kz
?_y  16    adc  ?
?= kz
?_ye  = ref ? 100v z_  2.980v    3.020v  ?? soc e??
?yze?e~  vov  a0e
?a 0 ->  e?  x  j
@
?1z	?f 1 ->  e?  x  ?
yz	? cxuv e?  x  tz	? x = 1    12 
ze?e~  vuv  a0e
?a 0 ->  e?  x  j
t
?1z	?f 1 ->  e?  x  ?
yz	? rev hit ??hit rsvd -	5 ?j??=?^?  0 ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 680412fa

 ltc6804-1/ LTC6804-2 52 h \ p= muxfail )b\? ?

 ?j 0 ->  )b\?@y?
    1 ->   )b\?j	?@?
 thsd ?	tk ?j 0 ->  ?	t(j?[    1 ->  ?	t???[ ??qk
t?\  b  ?  thsd  ?
?g icomn ??|
?s 0110 start 0001 stop 0000 blank 0111 no transmit 1000 csb  ?-e; 1001 csb  ?	e; 1111 no transmit 0110 0000 start ( 
}?
?? ) 0001 stop ( 
}?
?? ) sda  ?-e; ( ??
? ) 0111 sda  ?	e; ( ??
? ) 0111 dn i 2 c/spi  | p?? 
ai  i 2 c/spi  
}n??yp?dek
}  i 2 c/spi  
}n??
?yp? fcomn e^|
?s 0000 1000 1001 ?
??u???  (ack) ?
??i???  (nack) ?
??  nack + stop x 000 1001 csb  ?-e; csb  ?	e; 3 ? 3 ? 0000 ack ( 8?
?? ) 0111 ack ( 8a
?? ) 1111 nack ( 8a
?? ) 0001 ack ( 8a
?? ) + stop ( 8? 
?? ) 1001 nack ( 8a
?? ) + stop ( 8? 
?? ) i2c spi i2c spi i2c spi i2c spi 1111 * e?
?\
t?yd
?sp=d?  12  ?  0    4095 d?  16  ?  0    65535 f ?  46 j\ ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# ??7 h&y7�
?\ysg  3  h  ltc6804-1  ??
?  s2  jyly  a f s2  jyly  b  1
?  s3  jyl y  a f
?s?@  s1  jyly  a  ~
?y 1.  ?	?sh
h?f csb  q  sck  jy
*
zt??  s1  jy
?yf 2.  
  3  ?  t wake   y?
??
?ty??  (s1 e s2  q  s3)  jef }
  idle  k d??d7  3  q  4 j 3.  ?	?kzh
h?f 4.  
  3 ? t ready   y?
?f 5.  ?	?v?f 3	??
t? 1.  a  csb  ?-e; 2.  ?	?  wrcfg  v?  (0x00 0x01)  ?i  pec (0x3d  0x6e) 3.  ?	???  s3  y  cfgr0  ?dj  cfgr1(s3) d ...  cfgr5(s3) d cfgr0(s3)    cfgr5(s3)  y  pec 4.  ?	???  s2  y  cfgr0  ?dtj  cfgr1(s2) d ...  cfgr5(s2) d cfgr0(s2)    cfgr5(s2)  y  pec 5.  ?	???  s1  y  cfgr0  ?d
?
9j  cfgr1(s1) d ...  cfgr5(s1) d cfgr0(s1)    cfgr5(s1)  y  pec 6.  a  csb  ?	e;dp?  csb  yjo6j?a? ?ty??? 680412fa

 53 ?  25 j
z  i 2 c eeprom  1
?  ltc6804 gpio  ?? 680412 f25 gpio5(scl) gpio4(sda) 4.7k v ? v reg ltc6804 1f 10v 4.7k wp vcc 24aa01 scl vss sda ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 	?j??y
?y?
?qj 
@
?\  1mhz   ly ) = (1/1e6)  ? (4 + 8 ? 3) ? 8 = 224s !j?
???ty3v?q?v?-5?f ?e?
t?\  a 1.  a  csb  ?-e; 2.  ?	?  rdcva   v?  (0x00 0x04)  ?i  pec (0x07 0xc2) 3.  ?_??  s1  y  cvar0  ?dj  cvar1(s1) d ...  cvar5(s1) d cvar0(s1)    cvar5(s1)  y  pec 4.  ?_??  s2  y  cvar0  ?dtj  cvar1(s2) d ...  cvar5(s2) d cvar0(s2)    cvar0(s2)  y  pec 5.  ?_??  s3  y  cvar0  ?d
?
9j  cvar1(s3) d ...  cvar5(s3) d cvar0(s3)    cvar5(s3)  y  pec 6.  a  csb  ?	e; 	?
e?e  adc  7l ( ?te?dz_|dae )  qck 1.  a  csb  ?-e; 2.  ?	?ht  md[1:0] = 10  q  dcp = 1  y  adcv  v?  ( c   0x03 0x70)  ?i  pec (0xaf 0x42) 3 .  a  csb  ?	e; 
?	ee?e
t? 1.  a  csb  ?-e;  2.  ?	?  clrcell  v?  (0x07 0x11)  ?i  pec (0xc9  0xc0) 3.  a  csb  ?	e; c  adc  k ( (	??q  isomd = 0) ?7
?\yshht?g  a [3:0] = 0011  q  isomd = 0  y?0g  LTC6804-2 1.  a  csb  ?-e; 2.  ?	?  pladc  v?  (0x9f 0x14)  ?i  pec (0x1c 0x48) 3.  ?  LTC6804-2  ???*kd?  sdo  i??- e;f?  sck  j?	??rd??;\?0gy ??ck
??-f 4.  ?  LTC6804-2  ?7l*?  sdo  i?	e; 5.  a  csb  ?	e;?	c ~sh1
?  ltc6804  y  i 2 c  a
??| @1
?  gpio4(sda)  q  gpio5(scl) d ltc6804  ? 5  i 2 c  
}n??f	?ysgt=y\?j
?\?   25  ?jy1
?
z[*?x
lpei|1sh?y   eeprom  ?f 680412fa

 ltc6804-1/ LTC6804-2 54 ?  26 j ltc6804 i 2 c  |?7 680412 f26 sda (gpio4) scl (gpio5) start ack from slave 0xa0 0x01 0xaa sck stop last clock of stcomm command ack from slave ack from slave ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# 7
?\m  ltc6804-1  
zshp??3sh  i 2 c  eeprom f ltc6804  
z?	?ghp??  i 2 c  
}n? ?f?	?yp?
z?  b0 = 0xa0 (eeprom  ?g ) d b1 =  0x01 ( 3v? )  q  b2 = 0xaa ( c
z  eeprom  ?y p? ) fgh?
z?h??
ai  i 2 c  
}n??j start? b0? nack? b1? nack? b2? nack? stop 1.  
?\  wrcomm  v?
zp?3  comm  
t?   a.  a  csb  ?-e;   b.  ?	?  wrcomm  v?  (0x07 0x21)  ?i  pec (0x24  0xb2)   c.  ?	? comm0 = 0x6a d comm1 = 0x08 ([start] [b0  [nack]) d comm2 = 0x00 d comm3 = 0x18 ([blank] [b1]  [nack]) d comm4 = 0x0a d comm5 = 0xa9 ([blank] [b2]  [nack+stop]) q  pec = 0x6d 0xfb ( ?jp? )   d.  a  csb  ?	e; 2.  
?\  stcomm  v?
z  3  hp???	?  i 2 c  
}n? ?   a.  a  csb  ?-e;   b.  ?	?  stcomm  v?  (0x07 0x23)  ?i  pec (0xb9  0xe4)   c.    sck  j?	?  72  h?r
??   d.  a  csb  ?	e; 3.    stcomm  v??
?
aia
??yp??   comm  
t??f
?\  rdcomm  v??_?p?   a.  a  csb  ?-e;   b.  ?	?  rdcomm  v?  (0x07 0x22)  ?i  pec (0x32  0xd6)   c.  ?_  comm0-comm5  q  6  hp??y  pec 	?a
????y?ty  3  hp??d?7?y ??p?ejj comm0 = 0x6a, comm1 = 0x07 d comm2 = 0x70 d c o m m 3 = 0 x 1 7 d c o m m 4 = 0 x 7 a d c o m m 5 =  0xa1 d pec = 0xd0 0xde   d.  a  csb  ?	e; !j?a
???	?p?d?p?
z???  comm0- comm5  ?f j7?d  stcomm  v??
?  i 2 c  ?
??y  gpio5  (scl)  q  gpio4 (sda)  lyj  72  h?r
???yz

? 1j??  26 f 680412fa

 55 ?  27 j ltc6804 spi  |?7 680412 f27 sdom (gpio4) sckm (gpio5) csbm low 0x55 0xaa 0xcc csbm (gpio3) sck csbm high last clock of stcomm command ltc6804-1/ LTC6804-2 ?|1?
*   www.linear.com.cn/ltc6804-1 ?*a# ~sh1
?  ltc6804  y  spi  a
??| 7
?\y
h  ltc6804-1  ??d4htsh@  gpio3  (csbm) e gpio4 (sdom)  q  gpio5 (sckm)  ~i1y   spi  ??f??7?d ltc6804  ??
?\h&y?
z   3  hp??  b0 = 0x55 e b1 = 0xaa  q  b2 = 0xcc  ?	?   spi  
}n??j csb  ?-e;  ? b0 ? b1 ? b2 ? csb  ? 	e; 1.  
?\  wrcomm  v?
zp?3  comm  
t?   a.  a  csb  ?-e;   b.  ?	?  wrcomm  v?  (0x07 0x21)  ?i  pec (0x24  0xb2)   c.  ?	? comm0 = 0x85 d comm1 = 0x50 ([csbm low] [ b0] [csbm low]) d comm2 = 0x8a d comm3 = 0xa0 ([csbm low] [b1] [csbm low]) d comm4 = 0x8c d comm5 = 0xc9 ([csbm low] [b2] [csbm high]) q  pec = 0x89 0xa4 ( ?jp? ) f   d.  a  csb  ?	e; 2.  
?\  stcomm  v?
z  3  hp???	?  spi  
}n? ?   a.  a  csb  ?-e;   b.  ?	?  stcomm  v?  (0x07 0x23)  ?i  pec (0xb9  0xe4)   c.    sck  j?	?  72  h?r
??   d.  a  csb  ?	e; 3.    stcomm  v??
?
aia
??yp??   comm  
t??f
?\  rdcomm  v??_?p?   a.  a  csb  ?-e;   b.  ?	?  rdcomm  v?  (0x07 0x22)  ?i  pec (0x32  0xd6)   c.  ?_  comm0-comm5  q  6  hp??y  pec f 7?y??p?ejj comm0 = 0x755f d comm1 = 0x7aaf d comm2 = 7ccf d pec = 0xf2ba   d.  a  csb  ?	e; !j?a
???	?p?d?p?
z???  comm0- comm5  ?f j7?d  stcomm  v??
?  spi  ?
??y  gpio3  (csbm) e gpio5 (sckm)  q  gpio4 (sdom)  lyj  72  h?r
???yz

?1j??  27 f 680412fa

 ltc6804-1/ LTC6804-2 56 ?  28 j
?\  npn  
aizmy

  v reg   eu ?  29 j
?\e?\  v reg   
?	?6e v in boost lt3990 sw en/uvlo pg rt 0.22f 22pf 374k f = 400khz 22f 2.2f v in 28v to 62v v reg 5v 40ma 1m 316k 1k 33h bd fb gnd off  on 680412 f29 1f 0.1f 100 680412 f28 wdt drive v reg swten v ref1 v ref2 gpio5 gpio4 v ? v ? gpio3 1f 1f ltc6804 nsv1c201mz4 ?|1?
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