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1.80
_Detail A
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<SIDE VIEW> unit : mm 807
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05 -
PHYSICAL DIMENSIONS Detail A
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90% of VH

VDDIO
>100 us after VBAT

WL_REG_ON

L,\___ v

BT REG ON

*Notes:
1. The VBAT and VDDIO 10%-590% rise-time slopes must be greater than 50 microseconds /V.
2. VBAT should be up before or at the same time as VODIO . VDDIO should NOT be present first or be held high befare VBAT is high
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WL_REG_ON

BT_REG_ON

*Notes:
1. The VBAT and VDDIO 10%-90% rise-time slopes must be greater than 50 microseconds/V.
2. VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high.

t> EAK&&U op $}}3ZAK&&

$03%. 7THFKQROI _
) 1R +XDQNH VW 5G =KXEHL &LW\ +VLQFKX &RXQW\ 7DLZXWWS ZZZ DPSDN FRP WZ




AP6611S Datasheet

AMPAK Technology Inc.

VBAT*
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90% of VH

vDDIO

>100 us after VBAT

WL_REG_ON

Y

BT REG_ON

*Notes:

1. The VBAT and VDDIO 10%—-90% rise-time slopes must be greater than 50 microseconds /V.

2. VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high.
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NJK  ( pos D} d]Ju]vP ] PE u

- fop *
T > T >
SDIO_CLK
i Ty — >t y—
[ tis— -—t|ﬂ—>|
Input
Output
tDDI.'[ tOﬁL\'
T * (mim
Parameter Symbol Minimum Typical Maximum Unit

SDIO CLK (All values are-referred to minimum VIH and maximum VIL®)

Frequency — Data Transfer mode fPp 0 - 25 MHz
Frequency — ldentification mode foD 0 - 400 kHz
Clock low time tWL 10 - - ns
Clock high time tWH 10 - - ns
Clock rise time tTLH - - 10 ns
Clock lotw time tTHL - - 10 ns

Inputs: CMD, DAT (referenced to CLK)

Input setup time tIsu 5 - - ns

Input hold time tiH 5 - — ns
Outputs: CMD, DAT (referenced to CLK)

Output delay time — Data Transfer mode tODLY 0 - 14 ns

Output delay time — Identification mode tODLY 0 — 50 ns

a. Timing is based on CL £ 40pF load on CMD and Data.
b. min(Vih) = 0.7 x VDDIO and max(Vil) = 0.2 = VDDIO.
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AJK ,]JPZ "% D}

dju]vP

]

P& u

» fop N
et et
50% VDD
\J
SDIO_CLK J
> tro— trn—
“_tISU_"“_tlH_'|
Input
Output
/
—topLy 4 tor—

Parameter Symbol Minimum Typical Maximum Unit
SDIO CLK (all values are referred to minimum VIH and maximum vtk )
Frequency — Data Transfer Mode fPP 0 - 50 MHz
Frequency — Identification Mode foD 4] — 400 kHz
Clock low time tWL 7 - - ns
Clock high time tWH 7 - - ns
Clock rise time tTLH - - ns
Clock low time tTHL - - ns
Inputs: CMD, DAT (referenced. to CLK)
Input setup Time tIsu - - ns
Input hold Time tIH - - ns
Outputs: CMD, DAT (referenced to CLK)
Output delay tisne — Data Transfer Mode tODLY - - 14 ns
Output hgtd time tOH 2.5 - - ns
Total system-capacitance (each line) CL — — 40 pF

a. Timing is based on CL £ 40 pF load on CMD and Data.
B min{Vih) = 0.7 x VDDIO and max(Vil) = 0.2 = VDDIO.
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AJK pe dJulvP 2% (] $]}ve ]v A Z D}

0} | §Ju}0PZ D} e

] tax .
SDIO_CLK
ter tee e
Parameter Symbol Minimum Moeaximum Unit Comments
- tolk 40 - ns SDR12 mode
20 - ns SDR25 mode
10 - s SDR50 mode
4.8 - ns SDR104 mode
- ters toE — 0.2 x teyy ns ters fop < 2.00 ns (max) @100 MHz,
Cearp = 10 pF
ters top <0.96 ns (max) @208 MHz,
Cearp = 10 pF
Clock duty — 30 70 % —

NJK pe /IV% S SJulvP ~N Z D} e

SDIO_CLK
| tis > tin >
CMD input
DAT[3:0] input
Symbol Minimum Maximum Unit Comments
SDR104 Mode
tis 14 - ns CCARD =10 pF, VCT =0.975V
t|H 0.80 - ns CCARD =5 pF, VCT =0.975V
SDR50 Mode
t||_| 0.80 - ns CCARD =5 DF, VCT =0.975V
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NITKue }uS% pusS SJu]jvP ~~ Z D}

T »
SDIO_CLK
* TopLy > —
CMD input
DAT[3:0] input

Symbol Minimum Maximum Unit Comments
topLy - 75 ns tcL k= 10 ns C = 30 pF using driver type B for SDR50
tooLy - 14.0 ns tcik 2 20 ns C = 40 pF using for SDR12, SDR25
tay 1.5 - ns Hold time at the tgp y (min) C, = 15 pF

E }US%opuS SJuJvP ~™ Z D} -

SDIO_CLK

_/

Lo

CMD input
DAT[3:0] input
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Symbol Minimum Maximum  Unit Comments

tap 0 2 Ul Card output phase

Btpp =350 +1550 ps D lay variation due to temp change after tuning
topw 0.60 - Ul topw=2-B8 ns @208 MH:z

¢ Atge = #1550 ps for junction temperature of Btgp = 90 degrees during operation
¢ Atgp = =350 ps for junction temperature of Atgp = —20 degrees during operation
¢ Atgp = +2600 ps for junction temperature of Atgp = —20 to +125 degrees during operation

Atgp Consideration for Variable Data Window (SDR 104 Mode)

Data valid window

/
\

T Sampling point after tuning

e Y/
\

1-155 0ps Data valid window
_ Dtge= — Sampling point after card junction heating
=350 ps by +90°C from tuning temperature

Data valid window

Sampling point after card junction cooling
by =20°C from tuning temperature
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A K pe dJulvP 2% 1(] &]}ve ]Jv  ZAl D}

L=t
S0 _CLK
ten oF ton

Parameter Symbol Minimum Maximum Unit Comments

- tewk 20 - ns DDR50 mode

- terster — 0.2 = tCLK ns ters Tep < 4.00 ns (max) @50 MHz,

Ccarp = 10 PF
Clock duty — 45 55 % —
§ d]Ju]vP
Fee-
SDIO_CLK
et etz [—tsve etz
DA-I;L'J‘DS‘]_ Inwvalid Data Invalid >< Data Invalid >< Data Xlnvalid
tooLwzx max) toouvax (max)———————*|
IES— RS
{min} {min)
DAT[3:0] < Available timing ><
output Data Data window for card Data
output transition
e clock (ot amheabie for eaaDs iy o Jovailable timing
sample data from card

Parameter Symbaol Minimum Maximum Unit Comments
Inhput CMD
Input setup time tisu 5] — ns Ccarp < 10 pF (1 Card)
Input hold time tiy 0.8 — ns Ccarp =< 10 pF (1 Card)
Quiput CMD
Output delay time topLy - 13.7 ns Ccarp <30 pF (1 Card)
Qutput hold time ton 1.5 - ns Ccarp < 15 pF (1 Card)
Input DAT
Input setup time tisuox 3 - ns Cearn < 10 pF (1 Card)
Input hold time tiHox 0.8 - ns Ceanp = 10 pF (1 Card)
Output DAT
QOutput delay time ton! yox - 7.5 ns Cearp <25 pF (1 Card)
Qutput hold time toDLY2x 1.5 - ns Cearp < 15 pF (1 Card)
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u} U 8Z « «]Pv 0oe E % E}A] C Vv}SZ E u vS EIVVEPIN B} [958
WoirXdz }v(]PUESE]IW]ID Jvs E( u C ipes C §Z Z}+S §Z
Av ¥® J(] , /! }uu v X

ANZYES &E u ~Cv U D +§ & D} u

W D dJu]JvP ] PE u ~"Z}ES &E u ~Cv U D «& & D} -

1
1 2 !

|
|
PCM_SYNC |
| I
1 1 !
L 5
Tt I
PCM_OUT B | }d HIGH IMPEDANCE
= )
[ I 1
1
! E.-— Bl 7 ——
PCM_IN N W X |
______ I
1

W D /v E&( dJu]vP "% ](] &]}ve ~~"Z}ES &E u ~Cv U D +§ E D

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC delay 0 - 25 ns
5 PCM_OUT delay 0 - 25 ns
6 PCM_IN setup 8 - - ns
I PCM_IN hold 8 - - ns
8 Delay from rising edge of PCM_BCLK during lastbit 0 - 25 ns

period to PCM_OUT becoming high impedance
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1 [}
I [} 1
b 1 » | 2 1 3 i
- | R
— R | ¥ '
PCM_BCLK H ! i kY | a‘: :'\ ! Y
1 1 i L L] 1
1 1
|t | | !
A | ’
] ] - 1 | :
1
PCM_SYNC 1A ! ! !
. T T
’ o |
N g B
— o ermm————
PCM_OUT ] K I ' 1 HIGH IMPEDANCE
G—I-i I-l— ! . i :
i H 1 1
1 1
! 7l 3 —
T i |
PCM_IN }( X _______ )(E ; P(
1
[ 1 I
!

W D /vs E( dJu]JvP 2% ](] 8]}ve ~*Z}ES &E u ~Cv U "o A D}

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - — ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_QUT deiay 0 - 25 ns
T PCM_IN setup 8 - - ns
8 PCM_IN hold 8 - - ns
9 Delay from rising edge of PCM_BCLK during lastbit 0 - 25 ns
period to PCM_OUT becoming high impedance
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1 1 i I
.u | oL
! ! — el
i |
— ! I
PCMJCLK—/A—\—"{;—\—/_ W f ! b
i ; !
P
- e
i i
1
FCM_SYNC 1/ \\ \
T
—E
FoM_ouT D \,‘( Bt ‘){ X{ HIGH MPEDAMCE
5—m H— .
1
i ——
PCM_IN Y EitD ‘}( Y \“(' 'K )
1

W D /vs HU]vRI "% ](] S]}ve ~>}vP &E u ~"Cv U D S CE D} -

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC delay 0 - 25 ns
5 PCM_OUT delay 0 - 25 ns
6 PCM _IN setup 8 - - ns
7 PCM_IN hold 8 - - ns
8 Delay from rising edge of PCM_BCLK during last bit 0 - 25 ns

period to PCM_OUT becoming high impedance
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1 ]
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* ! ¥ RN 3

i i — —le— ¢

1 | 1 - I I

FCM_BCLK /i 1 "EI: Y / W !

i H |

1

| e |

N

[ J |

1

1
FCM_3YNT : .l'; \'.. \'

1

Pl i

P!

FOM_OUT | }d B0 }( - X___ Y HIGH MPEDANCE
-

i i 1
1

! — T —pl—— F —l

FMLN VeSS Y BR1 Y i E)C

1
|

W D /vs E( dJu]vP "% ](] &]}ve ~>}vP &E u ~Cv U "o A D} -

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_OUT delay 0 - 25 ns
T PCM_IN setup 8 - - ns
8 PCM_IN hold 8 - - ns
9 Delay from nising edge of PCM_BCLK during lastbit 0 - 25 ns

period to PCM_OUT becoming high impedance
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e 1 . T
| e T
! 1 1l
| — ! | -
PCM_BCLK [ 1 [h
— N N /) /
i 'l.._q_..,: | |
A PPN :
H [ I
1
PCM_SYNC /l N I
H |
i :
1 f _bl 7 |
________ 1
PCM_IN X X \){i ! :‘){
_______ : i |
! [

WD pEs D} ~Z ]JA KvoCU *"Z}ES &E u ~Cv -

Reference Characteristics Minimum  Typical Maximum Unit
1 PCM bit clock frequency - - 24 MHz
2 PCM bit clock low 208 - - ns
3 PCM bit clock high 208 - - ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hald a - - ns
B PCM_IN setup 8 - - ns
7 PCM_IN hold 8 - - ns
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PCM_ECLK
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|
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Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 24 MHz
2 PCM bit clock low 208 - - ns
3 PCM bit clock high 208 - - ns
- PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_IN setup 8 - - ns
7 PCM_IN hold 8 - - ns

$03%$. 7THFKQRO|

) 1R +XDQNH VW 5G =KXEHL &LW\ +VLQFKX &RXQW\ 7DLZXWWS ZZZ DPSDN FRP WZ




Y A

AP6611S Datasheet  ampak vechnotogy inc.

6% h Zdvs E(+ E]%3]}v

dZ h Zd ]Je <SrA]JGE ]85 E( ~ZyU dyU Zd~rUov WrEAYSZ(EiHues
6011 % ®X} D %X dZ ]vs E( ( SUE €E % uIBIusI]v % ]0]53C §:
E SuEvVe H E 303 EVSPYBRDDCEHIS u C 0 § SZE}uPZz

AV ¥Y® ](] hzd,/ }uuv X

hzd zZ e« @3 E ]JA &/&Kr@3 §Biveu]s &NEKSE} 2% Yoo 3} §Z

&I&Ks}yepu & SZEIUPZ §Z , JvE E( SZEIUPZ 137 < %hoBbo } S &2
§Z op SH}ZEA , / *% 1(] S]}vWwW ,0U HeS}tu ZAES v ,0U v ,AX d.
[iAXT < p X

dZ h Zd *u% % JABE& S4 h Zd SE Vve%k }ESU « + E] lv $Z op S}
dZ@EA)@ Zd dE Ve%}ES > C EFPOU}E% H h Zd SE ve*k}ES E
}( *]Pv o0 o]v » E qiudEv S]JvP sZ d» v Zd”™ ¢]Pv 0°X

dZ h Zd Vv % E(}Eu YyKEIYK&& (0}A }VIEE }aqu%w% MEGU(}EZSE A @
IV%o S WE}S} }o ~2>/WeX /513vw BPA]BCE (&TEE AEl u% o U S]A]SC
Jv% puSeA Iv 8Z Z]% (E}u *0 % 5 § X

E}&EuU ooCU §8Z h Zd pu E S ]Je 8 C IW(IJPUE 8]}v E }E A
MStu §] pH E S S S]}vU v SZ ZBReSipes BB v u E 5 X U %o %o
Z VvVP]vP §Z H E S MHE]JVP VIE®U o,/ h Zd }% & S{% ]Jk(JVv op
Juu v 38Z 8 00}Ae §Z Z}+38 8} iues 8Z }vs vse }( &Z H E § (
JEE 30C A]3ZZ%Z +Z3p¢Ph « 3Z }u ]v H &S EE}IE }( 52 s,
F19X

$03%. 7THFKQROI _
) 1R +XDQNH VW 5G =KXEHL &LW\ +VLQFKX &RXQW\ 7DLZXWWS ZZZ DPSDN FRP WZ




s

AP6611S Datasheet  ampax vechnotogy inc.

O
£ u%o }( }luulv Hn Z S e

Desired Rate Actual Rate Error (%)
4000000 4000000 0.00
3692000 3692308 0.01
3000000 3000000 0.00
2000000 2000000 0.00
1500000 1500000 0.00
1444444 1454544 0.70
921600 923077 0.16
460800 461538 0.16
230400 230796 0.17
115200 115385 0.16
57600 57692 0.16
38400 38400 0.00
28800 28846 0.16
19200 19200 0.00
14400 14423 0.16
9600 9600 0.00

h Zd d]Ju]vP

i T
BT_UART_CTS_N j}\ /

1

BT_UART_TXD

s
N
S

-

Midpeint of STOP bit
Midpaint of STOP bit —

BT_UART_RXD >< >/
1
1 1
BT_UART_RTS_M /I/
i
i
]

h zd dJu]vP "% ](] &]}ve

Ref Characteristics Min. Typ. Max. Unit

1 Delay time, BT_UART _CTS_N low to BT _UART_TXD valid - - 15 Bit periods

2 Setup time, BT_UART_CTS_N high before midpaint of stop - - 05 Bit periods
bit

3 Delay time, midpoint of stop bit to BT_UART _RTS Nhigh - - 05 Bit periods
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oX W | P J/v(}&uU S]}v

6Xi D EI]vP

Rows JContent Mote

Row 1 JAPXXXXXX Model Name
Row 2 PXOCCCKRKX or XXXXKKXXXX Lot Code
( 8 digitals or 9 digitals )

. Row 3 IYYWW Date Code
Row 4 | Through hole or non through hole |pin1

Pin
OXT d % ~ Z o

Z o

(0p1

~u]sS Wuu
/ Do
w | 24.00:0.30
'é' '¢' q A0 | 12.3020.10
BO | 12.30%0.10
KO 1.8020.10
E 1.76£0.10
@ F 11.50£0.10
PO 4.00£0.10
P1 | 16.00£0.10
P2 2.0020.10
\ o1 DO 1.50 fgi
D1 ¢1.50MIN
KO

1. Material : Black Conductive Polystyrene Alloy.
2. All dimensions meet EIA-481-D requirements.
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' W/E]v e« Zus8] ]PEUuU]l]v
5 %o

Ve

3,1

iT_ tioXiuu Z o
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,qu] 1SC /v ] STE -] EVS
1ve]

H31lv @ ] }v (E}vSe] |}(

=1}

vsr{s §] v Zpu] 189 v}s§]
BAG CONTAINS (E}vse] }( o P
 MOISTURE AND
ELECTROSTATIG
SENSITIVE DEVICES

PAKDRY 3000

ESD SHIELDING - MOISTURE BARRIER PACKAGE
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i LEVEL
Caution
This bag contains
MOISTURE-SENSITIVE DEVICES

If blank.ses adjacent
bar code label

. Calculated shelf life in sealed bag:12months at<40Cand
<90% relative humidity(RH)

. Peak package body tempevature:zi’c
I iank.see adjacent bar code labe|

)

@

. After bag is opened.devices that will be subjected to reflow
solder or other high temperature process must be

a) Mounted within:. 72 hours of factory conditions
If blank,seé adjacent bar coge label

<30C/60% RH,or
b) Stored per J-STD-033

IS

. Devices require bake,before mounting,if:

a) Humidity Indicator Card reads>10% for level 2a-5a
devices or>60% for level 2 devices when read at 23£5C

b) 3a or 3b are not met.

5.If baking is required, refer to IPC/JEDEC J-STD-033 for
bake procedure.

Bag Seal Date:

1 blank see adjacent oar code label

Note:Level and body temperature defined by IPC/JEDEC J-STD-020

(@)

i E 0 % & MNWVYAE }A
YU vS]8iGWiclE o

0 MDD ) Ivv & }&£& ~ }/E* 0 o0

(ITPKGSIN: it ™"
PO: N Gt ~Z oo olo P o ol }£ o
(P)Model Name: mxﬁﬁmfﬁﬁﬁﬁﬁﬁﬁlﬁﬁﬁm dZ 0 Cé \}ﬁ ]V Ou N |, CE }
(1P)PIN: XXXCXXXXXXXR
T
51P PIN: v YZ K
(L)lot Code: iy
(D)Date Code: iy
(Q)Quantity: H(I)mﬁﬁl(i)lﬂ(]ll
Product size: 12x12mm
MSL:4
Made in XXXXX

Alvv E }AE « % €& }us B } A
YU vS]EGmIW «1}pus & }A |~ &

tN¢

i Kus E }A£ ~ ES}ve
YU vS]EGmIW «1}pus & }A |~ &
L e ,ﬁ,,_____h. i
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Kus €€ }A£ o ®&S}ve

AMPAK Technology Inc. d7 o 0 JvE vE ]v opu -

{(1T)Carton No.. JoCY YMMDDXOOGOMK
TR

—

PO: iﬁﬁi’ﬁ?ﬁﬁﬁﬁ v YZ K
(F)Model Name: o I S

(PPN W

51P PIN: lm"fﬁﬁ’ﬁﬁ’;ﬁ"ﬁ

(LD)Lot DIC:

XPKGYYMMDDmnnnn  0COCCOC — YYWW  QOQQ
TR TOPTEL T T (YT (111 T
XPKGYYMMDDnnnnn  0CO0COC — YYWW QOO0
N ETRTE T T 1T 1011 T
XPKGYYMMDDmnnnn  0CO0COC — YYWW  QQQQ
QUL DR LT 11 R
XPKGYYMMDDnnnnn  X000000C  YYWW Q000
QUL DR VLT 11 R

HKPKGYYMMDDnnnnn  X000000( YYWW  QQQQ

T T T T 1 (R
Q)Quantity: QQQQ

e S 17

YYYY/MWWDD

IR

Product size: 12x12mm

MSL:4
Made in XXXXXX

Manufacture:
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