T1 RPB1 ADDRESS | FUNCTION TYPE
MS 4.7k
ADDRESS XX00 | UNIT STATUS READ
SELECT xxo1l | MoDE WRITE
[1[2(3(al5[6(7] U4 Xx02 | CONTROL READ/WRITE
s1 74HC688 XX03 | SHIFT REGISTER DATA READ
1 =1k 2 o bie XX04 | UNIT DATA READ/WRITE
2| == [Os P Eg P=Q XX05 | (RESERVED)
3 /0 [ 6| P2 XX06 | (RESERVED)
s 13 R XX07 | (RESERVED)
6 11 13 P4
7 | —— [0 15| P>
8 9 17| P8
T P7
<~ o
7]
9|
Q3
12
Q4
N, 14 5
16 86 ADDRESS
ALs [T 18 S DECODE Uson
Al4 [60 >
A 0 _1de . 74HC32
Al2 [59 >
All [8 > 4 ISTATUS_RD
Al0 [58 9
= [
74HC32
NlO_REQ [25 > 4
——20
U3A 022C
74HC4078 74HC32
A7 [6 >——2q 9
A6 10
022D
As [5 > g 74HC32
Al :: > 50 1 12,
A3 [2_>——299 N/C U13C +—139
104 74HC08 U23A
74HC32
o—114 8 1
3 3 Z ISR_RD
——120 2
U238
NV 74HC32
U10 +5Y u1s 4
74HC541 " 1 74HC138 . 6 ZZ JUNIT_RD
A0 [53 > Al Y1 A yo pts—
Al [3_> 3 a2 v2 (- 2 B v pld—! 023D
A2 [B4 > A3 Y3 o C v2 p— 74HC32
/READ [26 > vt va > Y3 O-h; "
/WRITE [ 76 > 2 A5 Y5 5 . Y4 1 23
CLEAR [74 > A6 Y6 G1 vs p— NiC : Z JUNIT_WR
8 a7 v7 H2—< NiC —éc G2A v6 PL— NIC ¢—13¢
A8 vg H1—< NiC G2B y7 pL—= NIC
——19 G1
) u21c
——199 &2 74HC04
v/ 5 6 2 Z ICLEAR
U18A
74HC4075
L 19
Y=
L 84
ICTRL WR
JCTRL_RD
/OB RD IMODE_WR
u7 U26
74HC245 74HC273
2 18 10DO 10D0 3 2 3
b1 CH R I S—T I0DL o, P —— MOPE
D2 41 A3 B3 6 19D2 1oD2 71 p3 Qs 6 4 CE_UNIT 0
D3 21 A4 B4 (12 oD3 ob3 8 | pyg Q4 9 | -
D4 51 a5 B5 4 OD4 OD4 13 { ps 85 12 4 CE_UNIT_1
D5 71 A6 B6 -3 oD5 oDs 14 1 pe Q6 F5—< NIC -7
D6 B a7 B7 12 :ggg :8B$ 17 b7 o7 HE— nic 4 CE_UNIT 2
o7 ne 88 " pe o8 Ne 4 CE_UNIT_3
L —d G Lbok
b1 DIR CLR
BUS EDGE 027
CONNECTOR N 74HC273
10D0 3o, |2 3 MODE_0_DATA
10D oD 3
:8B§ 71 b3 03— nic L3 MODE_0_CLK
oD g D4 Q4 F—< NIC
oD% 131 ps Q5 H2— nNrc
e 11‘7‘ D6 Q6 15— NIC
oD7 D7 Q7 HE— nrc
18 | pg Q8 H2— nNIC
11 CLK
CLR MODE, CONTROL
REGISTERS
U24A
74HC125
10D0 3 2 3.4 Z UNIT_D_OUT
34
Z 10D 7-0
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+5V

JUNIT_RD Z 2

JUNIT_WR Z 1.3

JCLEAR |ZI1—<

3 Z CLOCK

3 Z SR_SO

3 Z SR_S1

CONTROL
U19A LATCHES
74HC74
2 D g Q 5
3 bcLk
0 Qpf—= nNic
O
—
u12c
U19B 74HC32
g 74HC74
—
o)
2y = ol 10
11 bcik
0 Qpf&—= NIC
+5V +5V
CONTROL
U20B U20A SYNCHRONIZER
74HC74 74HC74
129p g off 24p & qf=
11 5 ek 3 5oLk
0 Qpf—= NC 0 Qpf—= NI
U13B
74HCO8
6 v
20 MHz
GO
+5V
STATE MACHINE
U13A U11A
74HCO8 74HC109
1 N
, 3 2y« ole
/ 4 u17C
CLK 74HCO00
Ul7A 3 a =7 9
74HCO00 qr_o ©
1 @ 10
3 —
2
U11B
o 74HC109
—
o)
1l « ol U13D
a 74HCO8
12 12
CLK \ 4
B 3 ole 13 /
u17D
74HCO00
12
1
13
/CLEAR_GO
"F" _(TERMINAL COUNT)
+5V U14
74HC161
3 1A oA H4— nic
g 418 oB H3— NIC
2 c Qc _11%_12% N/C
us U128 D RQD < nie
OSC 8 MHz 74HC32 7 co
14 8 4 10 | ENP
4 vbo out . & ENT
EN ZpCLK
| 39 Loap
GND q CLR COUNTER U16A
74HC04
CLOCK OSCILLATOR NV
COUNT EN 2 |4
U16F
74HC04
JCOUNT LD 12 13

3 Z ICLK_GATE

Title

D16 SD Card Interface Module

Size

Document Number
DE000005

Rev
1.1

Date:

[Sheet

Wednesday, December 27, 2006
2 [




SHIFT

REGISTER
+5V U6
74HC194
UNIT_D_OUT Z 14 2 [ on
—= alx 15
QA
4lp 14
QB
5 13
c Qc
615 3D |12
CLOCK 2 20 MHz =
SR_S0 2 1L 5 ek
) 9 {50
SR_S1 10 S1
+—1d cIr
14 INPUT DATA
10D 7-0 ﬂ REGISTER
+5V Ul u2
74HC273 74HC541
IODO alo, o1 |2 2 [ BT I0DO
IOD1 7 s 5[5 U9 3% v [z IOD1
IOD2 7 Q2 ¢ 74HC194 pl IOD2
D3 Q3 A3 y3 6 ———=ms
10D3 3 9 2 5 10D3
D4 Q4 SR A4 Y4 B
10D4 13 12 3 15 6 10D4
D5 Q5 A QA A5 R
10D5 14 15 4 14 7 13 10D5
D6 Q6 B QB A Y6
10D6 17 16 5 13 8 12 I0D6
1oD7 + b7 Q7 1o 2 C QC 3 o A7 Y7 1oD7
D8 Q8 o QD A8 v FL—=20
SL
JUNIT_WR Z 12 11 bcik —ig 61
L 1dcr 1; CLK ¢+—199 a2
S0
102,
L 1gcr
ISR_RD Z 3
MODE_0_DATA Z 1
u12D us
74HC32 74HC157
: 21 1A 1y 4 4 UNIT_D_IN
1 3l
RD Z 2 13 / / 524 oy 2 4 UNIT_CLK
2B
1 111 3p 3y F2— NIC
MODE_0_CLK Z ig 3B
UL2A 1 j@ ay H2— NiC
74HC32
L 19 1 AB
2 ' 9qe6
ICLK_GATE Z 29
N4 CONTROL
MODE Z 1 MULTIPLEXER
SPARE GATES
+5V
U1sB U21A u23c
74HC4075 74HC04 74HC32
¢—149 N/C —19 N/C N/C U24B
' 9 ' 9 N 74HC125
u18sC U218 ) N/C
74HC4075 74HC04 N4
) 9 u17B
o——124 N/IC ¢+—39 N/IC 2AHC00
p_lg.o q
U21D ) N/C u24c
N 74HCO04 74HC125
1-—9-O>—8%< N/C ~ ! N/C
U21E )
74HC04
U24D
.._110>_mﬁ< N/C 74HC125
12 1
U21F N/iC
74HC04
1-—130>—‘Z%< N/C
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REV | DATE CHANGES
NOTES:  1: RESISTOR PACKS IN OHMS, 80mW MIN, 5%
1.0 10/25/05 BASIC COMPLETED DESIGN
2: ALL CAPACITORS IN MICROFARADS
ALL POLAR CAPACITORS TANTALUM, 25V 10% 11 12/26/06 DRAWING CLEANUP AFTER DEBUG
ALL NON-POLAR CAPACITORS CERAMIC, 50V 10% *FIRST PUBLISHED REVISION*

SD CARD INTERFACE PCB ASSY
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ‘
| |
} +3.3V :
| |
| BV 1
| W RPB1 |
l

UNIT_D_IN 3 w8 " . 4.7k |
| = |
3 W7 74LVCA4245A |
UNIT_CLK 7 1 [ s |22 L 1[2(3(a[s[6(7[8 o @ﬂ J1 |
| VB 24 UNIT_O |
U16B } 2| a5 BA +3.3V . |
74HC04 | 22d o }
|
4 | vdd |
CE_UNIT_0 Z '—3—1 4 SYWS 31 p0 Bo (2L 1] Ics l
_UNIT_ W6 4 B1 |20 2 | DATA_IN !
<K W10 5 19 - !
A2 B2 7 | DATA OUT
|
uiec SOW9 61 A3 B3 |8 5| SCLK ‘
74HC04 i ; v B4 g q 8 | DAT1 |
1 | A5 B5 9 | DAT2 |
CE_UNIT_1 |Z|—5— ! 9 1 A6 B6 [2—< N/C 10 | CARD_DET |
! 10 f A7 B7 H4— NiC 12 | WRT_PRT }
: 11| SW_COM |
u16D | 11 -
<7 GND ¢ 3 | Vssl I
drcod | GND [H2 - 6 | Vss2 |
1 | GND 3 ¢ 13 | SHLD_GND |
CE_UNIT_2 |Z|—‘?— ; |
| ' v - l
U16E | J2 |
74HC04 ! UNIT_1
! +5V u2 +3.3V +3.3V _ |
CE_UNIT 3 lZIl_u_ | 74LVC4245A "|' |
| VA vB 23 24| vdd |
| VB |24 1]/cs |
| 21 AB_/BA 2 | DATA_IN !
! ¢——229 oF 7 | DATA_OUT |
‘ 5 | SCLK !
UNIT_D_OUT lZ 13 Wil 310 Bo 2L ! 8 | DATL |
; NIC —4 a1 1 22 9 | DAT2 !
‘ N/C <—51 A2 B2 2 10 | CARD_DET !
| N/C M A3 B3 18 12 | WRT_PRT |
! NIC *—L a4 B4 FL 11| SW_COM :
| N/C —8 a5 B5 16 c 3 | Vssl !
! N/IC <—21 ag B6 12 c 6 | Vss2 |
! N/C <101 A7 B7 -4 ' 13 | SHLD_GND ;
| |
11 _
N GnD (1 A\ 1
| GND !
! GND 3 23 !
| UNIT 2 |
! +3.3V . |
| 7 |
1 4] vdd !
| 1]|/cs |
; 2 | DATA_IN |
| 7 | DATA_OUT |
o | 5 | SCLK |
w ¢ 3 | DAT1 :
13 | 9 | DAT2 ‘
10D 7-0 Z ]— | 10 | CARD_DET |
! 12 | WRT_PRT !
u25 | — |
74HCT541 ‘ [ 111 SW_COM !
| ! 3 | Vssl \
I0DO 18 5 W12 [ |
Y1 Al < 6 | Vss2 |
—10DL 17 7 A2 |3 W13 ¢ 13| SHLD_GND !
IOD2 16 | va a4 KWk — !
IOD3 15 | vy o s KWis n |
[OD4 14| ve he L6 K Wi6 N ;
IOD5 13 | ve e [z WLT J4 |
IOD6 129 o Ls K Wis UNIT_3 |
IOD7 11| ve e 2 W19 +3.3V . :
|
|
G1 pl— ! 4| vdd |
G2 P2 —o | 1]/cs ;
; 2 | DATA_IN !
| 7 | DATA_OUT |
1 | 5 | SCLK }
ISTATUS_RD lZ | 8 | DAT1 |
| 9 | DAT2 |
! 10 | CARD_DET |
| 12 | WRT_PRT |
| : 11| SW_COM ;
| ¢ 3 | Vssi |
| ¢ 6 | Vss2 [
b |
P1 POWER DISTRIBUTION 1 ' 13 | SHLD_GND !
BUS EDGE ! | |
CONNECTOR ! N |
R ; i
|
v [T — s e #BV wa . . oy |
+5V |2 9 : |
py |
NV 1 + C1 + c3 cs c32 | + C6 c13 c14 |
i 10 uF 10 uF $ 0.1uF $ 0.1uF ! $ 10 uF $ 0.1uF $ 0.1uF !
! |
| |
| |
l l
| |
+33V [43 >——t X 3.3V LLL D S — +— - —+ +33V w
+33V [93 > } 1
+ C4 ! + Cl + C5 c7 C12 |
GND 10 uF | —~ 10uF 10 uF 0.1uF 0.1uF |
GND 4 LWl |
GND b !
GND S R T ;
GND 4 : |
GND b !
GND b \/ | \ :
GND b ! |
GND b o
GND b
GND b
GND b
GND b
GND b
GND b
GND b
GND b
GND b
GND b
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