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CompactFlash™ BUS-INTERFACE CHIP
WITH £15-kV ESD PROTECTION, TRANSLATION, AND CARD-DETECT CIRCUITRY

Check for Samples: CF4320H

FEATURES

e +15-kV Human-Body Model (HBM) ESD
Protection on Card Side

e Logic-Level Translation Between 1.8-V, 2.5-V,
3.3-V, and 5-V Supplies

e Integrated Card-Detect Circuitry

e Integrated Pullup/Pulldown Resistors Save
Board Space and Cost

e Matched Pinout With CompactFlash™ (CF)
Connector Pin Configurations to Optimize PCB
Layout

e Input-Disable Feature Allows Floating Input
Conditions

* |y Supports Partial-Power-Down Mode
Operation

» Offered in 114-Ball LFBGA Package for Space-
Constrained Applications

e Latch-Up Performance Exceeds 250 mA Per
JESD 17

» ESD Performance
— #15-kV HBM
— +4-kV IEC61000-4-2, Contact Discharge

(Latch-Up Immune)

TARGET APPLICATIONS

e GPS PDAs

« PDA Phones

e Industrial PDAs

e High-End Digital Cameras

DESCRIPTION

The CF4320H is a CompactFlash™ (CF) interface
device designed to provide a single-chip solution for
CF card interfaces. Separate V rails for the system-
bus side and the CF connector-bus side allow
voltage-level shifting. This is helpful for interfacing
between a core chipset that may operate from 3.3 V
down to 1.65 V, and CF cards that operate from 3.3-
V or 5-V supply voltages. All the input buffers feature
the input-disable function, which allows conditional
floating input signals. The input, output, and /O
buffers on the CF connector side have been defined
to comply with CF+ and CF specification revisions 1.4
and 2.0.

TYPICAL APPLICATION
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

CompactFlash is a trademark of Sandisk Corporation.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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CARD-DETECT CIRCUIT

The CF4320H has an integrated card-detect circuit that generates a LOW card-detect signal when a CF card is
plugged into the socket. This circuit is supplied by a separate power-supply pin, Vcc sp, Which operates from
1.65 V to 5.5 V. The card-detect signal can be used to control a voltage regulator, which may power the CF slot
and the CF side of the CF4320H. The inputs to this circuitry (CD1 and CD2) have internal pullup resistors to pull
them to a HIGH logic state if there is no card in the CF slot. V¢ gp is particularly helpful when the core
processor operates at a low V¢, but the regulator needs a higher control-signal voltage.

Table 1. CARD-DETECT

SIGNALS
INPUTS OUTPUT
[ co2 SCD
L L L
L H H
H L H
H H H

BUS-TRANSCEIVER CIRCUIT

Command and Status Bits

Most CF controllers are embedded in processors or microcontrollers and use GPIOs to send command signals
and receive status signals from the card to manage operation. The CF interface consists of eight control signals
and six status signals. The CF standard requires that each of these signals have a 100-kQ pullup resistor. The
CF4320H includes an internal 100-kQ pullup resistor on the input of each of these signals, which saves board
real estate and lowers overall system cost

COMMAND LINE BUFFERS®
(BVD1, BVD2, INPACK, OE. IORD. IOWR,
READY, REG, CE1, CE2, WAIT, WE, WP)

INPUTS
MASTER_EN BUF_EN INPUT OUTPUT
L L H H
L L L L
L H X Z, Command line buffer inputs can float.
H X X Z, low-power mode
(1) X=HorL
RESET®
INPUTS OUTPUT
MASTER_EN SRESET RESET
L H H
L L L
H X Z, low-power mode
(1) X=HorlL

Data Bits

The CF4320H has 16 data lines organized as two groups of 8 bits each. The ENL signal controls the lower 8 bits
(D07-D00), while the ENH signal controls the upper 8 bits (D15-D08).
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LOWER 8-BIT DATA BUS TRANSCEIVERS®
(D07-D00, SD07-SD00)

INPUTS
———— — p— OPERATION
MASTER_EN ENL DIR (S/CF)
L L H SD data to D bus
L L L D data to SD bus
L H X Isolation. DO7-D00 and SD0O7-SDO00 inputs can float.
H X X Isolation, low-power mode
(1) X=HorlL
UPPER 8-BIT DATA BUS TRANSCEIVERS®
(D15-D08, SD15-SD08)
INPUTS
P — — — OPERATION
MASTER_EN ENH DIR (S/CF)
L L H SD data to D bus
L L L D data to SD bus
L H X Isolation. D15-D08 and SD15-SD08 inputs can float.
H X X Isolation, low-power mode
(1) X=HorlL

Address Bits
The CF4320H has 11 unidirectional address bits flowing from the system to the CF card.

ADDRESS BUS BUFFERS®

INPUTS OUTPUT
MASTER EN BUF _EN SA A
L L H H
L L L L
L H X Z, SA inputs can float.
H X X Z, low-power mode
(1) X=HorlL
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Direction Signal Bit

The DIR(S/CF) input controls the data direction between the system bus and the CF card. The CF4320H has
circuitry to generate a DIR_OUT signal using the SOE and SIORD signals. DIR(S/CF) and DIR_OUT are placed
adjacent to each other, which is convenient for connecting DIR(S/CF) and DIR_OUT, if DIR_OUT is used. This
saves an additional signal from the system controller to control the data direction. When either SOE or SIORD is
low, the data direction is from the CF card side to the system side (DIR_OUT =L).

DIR_OUT®W
INPUTS OUTPUT
BUF_EN MASTER_EN SOE SIORD DIR_OUT
L L L L L
L L L H L
L L H L L
L L H H H
H L X X L
X H X X Z, low-power mode
(1) X=HorL
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BOARD-OPTIMIZED PIN CONFIGURATION

GKF OR ZKF PACKAGE

Product Folder Links: CF4320H

(TOP VIEW)
1 2 3 4 5 6
/ =~ =~ =~ =~ =~ =~ \
A OADEDADEDAD;
Bl CCCCCOC
c|l CCCOCOCOC
p| CCCCCOC
el CCCCOCO
Fl CCCCCOC
c|l CCCOCCC
H| CCCCOCO
| CCCCOoCOo
K| CCCCOCO
L] CCCCCOC
M| CCCCCOC
N CCOCOCOCO
Pl CCCCOCOC
Rl CCCCCOC
T CCCCCO
ul CCCCCC
vl CCCCCOo
wl COCCOCCOo
\ /
TERMINAL ASSIGNMENTS
1 2 3 4 5 6
A D12 D04 D03 SD14 SD12 SD11
B D13 D05 D11 SD13 SD10 SD09
C D14 D06 SD15 SINPACK SD08 SDO7
D D15 D07 VCC_CF Vcc_s SD06 SDO05
E CE2 CE1 GND GND SD04 SDO03
F OE A10 Vee cF Vee s SD02 SDO1
G A09 IORD GND GND SD00 SCE1
H A08 IOWR VCC_CF Vcc_s ENL ENH
J A07 WE GND GND MASTER_EN BUF_EN
K A06 READY A05 SCE2 SOE SIORD
L A04 RESET GND GND SWE SIOWR
M A03 WAIT Vee cF Vee s SREADY SRESET
N A02 INPACK GND GND SWAIT SREG
P AO01 REG VCC_CF GND SBVD2 SBVD1
R A0O BVD2 Vee cF Vee s SA10 SWP
T D00 BVD1 Vee sp DIR(S/CF) SA08 SA09
U D01 D08 CD1 DIR_OUT SA06 SAQ07
\Y D02 D09 CD2 SA00 SA04 SAO05
w WP D10 SCD SAO01 SA02 SA03
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TERMINAL FUNCTIONS
TERMINAL DESCRIPTION REFERENCED | 5
NO. NAME TO
Al D12 Data bit 12 connected to card Vee crF /0
B1 D13 Data bit 13 connected to card Vee crF /0
C1 D14 Data bit 14 connected to card Vee crF /0
D1 D15 Data bit 15 connected to card Vee crF /0
El CE2 Card enable connected to card Vee crF (0]
F1 OE Output enable connected to card Vee crF (0]
Gl A09 Address bit 9 connected to card Vee crF (0]
H1 A08 Address bit 8 connected to card Vee crF (0]
J1 A07 Address bit 7 connected to card Vee crF (0]
K1 A06 Address bit 6 connected to card Vee crF (0]
L1 A04 Address bit 4 connected to card Vee crF (0]
M1 A03 Address bit 3 connected to card Vee crF (0]
N1 A02 Address bit 2 connected to card Vee crF (0]
P1 A01 Address bit 1 connected to card Vee crF (0]
R1 A00 Address bit 0 connected to card Vee crF (0]
Tl D00 Data bit O connected to card Vee crF /0
Ul D01 Data bit 1 connected to card Vee crF /0
V1 D02 Data bit 2 connected to card Vee crF /0
w1 WP Write protect connected to card. Pulled up to Vcc cf through 100 kQ. Vee crF |
A2 D04 Data bit 4 connected to card Vee crF /0
B2 D05 Data bit 5 connected to card Vee crF /0
Cc2 D06 Data bit 6 connected to card Vee crF /0
D2 D07 Data bit 7 connected to card Vee crF /0
E2 CE1 Card enable connected to card Vee crF (0]
F2 A10 Address bit 10 connected to card Vee crF (0]
G2 IORD I/O read connected to card Vee cF o}
H2 IOWR I/O write connected to card Vee cF o}
J2 WE Write enable connected to card Vee crF (0]
K2 READY Ready connected to card. Pulled up to V¢ cf through 100 kQ. Vee crF |
L2 RESET Reset connected to card Vee crF (0]
M2 WAIT Wait connected to card. Pulled up to Ve cr through 100 kQ. Vee cF I
N2 INPACK Input acknowledge connected to card. Pulled up to Ve cr through 100 kQ. Vee cF I
P2 REG Register connected to card Vee crF (0]
R2 BVD2 BVD2 connected to card. Pulled up to V¢ cr through 100 kQ. Vee crF |
T2 BVD1 BVD1 connected to card. Pulled up to Ve cr through 100 kQ. Vee crF |
u2 D08 Data bit 8 connected to card Vee crF /0
V2 D09 Data bit 9 connected to card Vee crF /0
w2 D10 Data bit 10 connected to card Vee crF /0
A3 D03 Data bit 3 connected to card Vee crF /0
B3 D11 Data bit 11 connected to card Vee crF /0
C3 SD15 Data bit 15 connected to controller Vee s /0
D3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
E3 GND Ground
F3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
G3 GND Ground
(1) 1=input, O = output, I/O = input/output
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TERMINAL FUNCTIONS (continued)

TERMINAL DESCRIPTION REFERENCED | 5

NO. NAME TO

H3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
J3 GND Ground

K3 AO5 Address bit 5 connected to card Vee crF (0]
L3 GND Ground

M3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
N3 GND Ground

P3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
R3 Vee crF Card-side supply voltage. Vcc cr powers all card-side inputs, outputs, and 1/Os. Power
T3 Vee sp Card-detect supply voltage. Vcc sp powers the card-detect circuitry. Power
u3 CD1 Card detect connected to card. Pulled up to Vcc cr through 100 kQ. Vee sp |
V3 CD2 Card detect connected to card. Pulled up to Vcc cr through 100 kQ. Vee sp |
w3 SCD Card detect connected to controller Vee sp (0]
Ad SD14 Data bit 14 connected to controller Vee s 1/0
B4 SD13 Data bit 13 connected to controller Vee s 1/0
C4 SINPACK Input acknowledge connected to controller Vee s 110
D4 Vee s gr?crj\tlr/(()jllse.r—side supply voltage. Vcc s powers all controller-side inputs, outputs, Power
E4 GND Ground

Fa Vee s gr?(;\tlr/glse.r-side supply voltage. Vcc_s powers all controller-side inputs, outputs, Power
G4 GND Ground

Ha Vee s gr?crj\tlr/(()jllse.r—side supply voltage. Vcc s powers all controller-side inputs, outputs, Power
J4 GND Ground

K4 SCE2 Card enable connected to controller Vee s I
L4 GND Ground

M4 Vee s gr?(;\tlr/glse.r-side supply voltage. Vcc_s powers all controller-side inputs, outputs, Power
N4 GND Ground

P4 GND Ground

R4 Vee s gr?crj\tlr/(()jllse.r—side supply voltage. Vcc s powers all controller-side inputs, outputs, Power
T4 DIR(S/CF) Direction controls flow of data from system to CF and vice-versa Vee s |
u4 DIR_OUT Data direction generated by CF4320H. Can be connected to DIR(S/CF). Vee s (0]
V4 SAO0 Address bit 0 connected to controller Vee s |
w4 SAO1 Address bit 1 connected to controller Vee s |
A5 SD12 Data bit 12 connected to controller Vee s 1/0
B5 SD10 Data bit 10 connected to controller Vee s /10
C5 SDO08 Data bit 8 connected to controller Vee s /10
D5 SDO06 Data bit 6 connected to controller Vee s /10
E5 SD04 Data bit 4 connected to controller Vee s 1/0
F5 SD02 Data bit 2 connected to controller Vee s /10
G5 SDO00 Data bit O connected to controller Vee s /10
H5 ENL Enable for data bits 0—7. Pulled up to Vcc_s through 100 kQ. Vee s I
J5 MASTER_EN | Enable for all transceivers and buffers except the card-detect circuitry Vee s I
K5 SOE Output enable connected to controller Vee s |
L5 SWE Write enable connected to controller Vee s |
M5 SREADY Ready connected to controller Vee s (0]
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TERMINAL FUNCTIONS (continued)

TERMINAL DESCRIPTION REFERENCED | 5
NO. NAME TO
N5 SWAIT Wait connected to controller Vee s o}
P5 SBVD2 BVD2 connected to controller Vee s (0]
R5 SA10 Address bit 10 connected to controller Vee s |
T5 SA08 Address bit 8 connected to controller Vee s |
us SA06 Address bit 6 connected to controller Vee s |
V5 SA04 Address bit 4 connected to controller Vee s |
W5 SA02 Address bit 2 connected to controller Vee s |
A6 SD11 Data bit 11 connected to controller Vee s 1/0
B6 SD09 Data bit 9 connected to controller Vee s 1/0
C6 SDOo7 Data bit 7 connected to controller Vee s 1/0
D6 SD05 Data bit 5 connected to controller Vee s 1/0
E6 SD03 Data bit 3 connected to controller Vee s 1/0
F6 SD0O1 Data bit 1 connected to controller Vee s 1/0
G6 SCE1 Card enable connected to controller Vee s I
H6 ENH Enable for data bits 8-15. Pulled up to V¢ g through 100 kQ. Vee s |
J6 BUF_EN Enable for address and control/status lines. Pulled up to Vcc s through 100 kQ. Vee s I
K6 SIORD I/0 read connected to controller Vee s I
L6 SIOWR I/O write connected to controller Vee s I
M6 SRESET Reset connected to controller Vee s |
N6 SREG Register connected to controller Vee s I
P6 SBVD1 BVD1 connected to controller Vee s (0]
R6 SWP Write protect connected to controller Vee s (0]
T6 SA09 Address bit 9 connected to controller Vee s |
u6 SA07 Address bit 7 connected to controller Vee s |
V6 SAO05 Address bit 5 connected to controller Vee s |
W6 SAO03 Address bit 3 connected to controller Vee s |
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LOGIC DIAGRAM
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r————————— |
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] ~ i
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NOTE: RINT =100 kQ
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VCC_CF TPS766xx
4
R1 1 nerB EN
33KQ 7
2| e outl e VCC_CF
R I o vee_svs
| IN out S
6 3 4.7 pyF |
¢ IN GND wn o 3T L
= VCC_CF  VCC_S
01 pF FIvéceF  vecs| a2 0.1 pF
H3H— VCCTCF  VCCTS [ L
i |3 VGCTCF  vECTs [ =
VCC_CF = +—3R— VCC_CF VCC™S — u2
A — L3h— VCCTCF  VCCs
1 37— co1 5 VCC_S
51 I 75 o 07 MASTEREN BOFEN
D03[ 52 K DIR(STCF) 4T, -
D11 — DIR_OUT
D042 L ENL[—2H ENL
p12—28 12 of ENCH
DO5[ 5o 02 B39 I poo SD00 DATAO
p13 2% BT v po1 sDo1[—2F DATA1
D067 ve Doz V_1 poz spo2[—2E DATA2
14 3% D93 A 1| po3 spo3[SE DATA3
DO7[ g7 0 50 5| poa SD04 25 DATA4
p15_ 3T i B 28 1pos spos 5D DATA5
= CE \—Boe C | bos SD06 |22 DATA6
: (43 NI 0| por spo7 [ 8¢ DATA7
A10] LMl B U—| D08 spos 3% DATA8
9 5 5 D09 spog[ S8 DATA9
OF [, oF ¥ 1 p10 spio[ 28 DATA10
- s B_1 b1t sD11(—gA DATA11
A09 [+ o A D12 sp12[ oA DATA12
o IoR_] L sp13[ 48 DATA13
A08| 5 UL < 1pia SD14[ A DATA14
WE 3¢ we et D15 sD15[—3C DATA15
A07[ 7 L L ZL_|RESET  SRESET| M RESET
READY_[ 3T A A00 00—V ADD_0
vl u T Aot SA01—2 i ADD_1
O I A08 N—Aos———w—| A2 A2 —ew ADD-2
A0 54— A03 sao3[ 5V ADD_3
15 A05 —A05 3K | A04 SA04 BV ADD_4
A0S 75 VSZ oA TR A0S SA05 51y ADD_5
. V2 LU K_1 og SA06 |20 ADD_6
Aval T ] Aor sno7 [ &7 ADD_7
RESET-[21- il N TH 1 Aos SA08 2T ADD_8
A03| 1 A 1€ 1 aoo saog[8F ADD_9
ey A0Z /| CE 2E—| A1 SA10 — app_10
a3 CE2 CTE2 CE2 | 4K CE2
A0t [ 1° A0l TORD 2G| 1oRD SIGRD |9K TORD
| RG] 71| owr STOWR |—o TOWR
200175 BVDZ N = — 1 SOE &N o1
BVD2 {45, Bz 4 NREE_ 7 IREe SREG [ SN REG
] I — — ) N—Bvor———1| W& S 6P e
BvD1 —4€, N—BvBT—————2% BVD1 sBVD1[—SF BVD1
D01| 7 Bz 2R | BvD2 SBVD2 [ 5% BVD2
po8 {47 K 2N INPACK  SINPACK [ g INPACK
D02| 7 NREADY 2K | READY  SREADY [—om READY
D09 28, N2 WA SWAIT 2R WAIT
WP WP SWP WP
1025 e 3 ] 6Np GND [ & GND
50 37| GND GND |71 1
GND 37 GNp GND ] CF_PROCESSOR
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67155-CF CONNECTOR CF4320H
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Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)

MIN MAX| UNIT
Vee s -0.5 46
Vee cr Supply voltage range 05 65 \%
Vee_sp
SD, SA@ -0.5 4.6
I/0 ports
D, A -0.5 6.5
SCE1, SCE2, SIORD, 05 46
\2 Input voltage range Input ports SIOWR, SOE, SREG, SWE \%
BVD1, BVD2, READY, 05 6.5
INPACK, WAIT, WP ’ :
DIR(§/CF[, MASTER_EN, _
Control ports ENL. ENH 0.5 4.6
Voltage range applied to any output System port -0.5 4.6
Vo in the high-impedance or power-off \%
state(z) CF port -0.5 6.5
v Voltage range applied to any output System port -05 Ve s+05 v
o in the high or low state CF port —05 Vgo o +0.5
Ik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through each Vcc s, Ve cr Vec sp, of GND +100| mA
B3 Package thermal impedance® 36| °C/W
Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.

(3) This value is limited to 6.5 V maximum.

(4) The package thermal impedance is calculated in accordance with JESD 51-7.
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Recommended Operating Conditions® @ ©

Vea Veeco MIN MAX | UNIT
Vce sp  Card-detect supply voltage 1.65 55 \%
Vece s System-side supply voltage 1.65 Vee crF \%
Vce cr CF-side supply voltage 3 55 \%
. . Card-detect inputs
\m High-level input voltage (CD1, CD2) P 165Vto55V Vce sp % 0.65 Y
. Card-detect inputs
Vi Low-level input voltage (CD1, CD2) 1.65Vto55V Vee_sp x0.35 Vv
1.65Vt01.95V Vce s % 0.65
— . System port -
Viy High-level input voltage (SD, SA, SRESET) 195Vto 2.7V 1.7 \%
27Vto36V 2
1.65Vt01.95V Vee s X 0.35
] . System port -
Vi Low-level input voltage (SD, SA, SRESET) 195Vto 2.7V 0.7 \%
27Vto36V 0.8
Control inputs 1.65Vt01.95V Vee s *x 0.65
Viy High-level input voltage | (DIR, MASTER_EN, 195Vto 2.7V 1.7 \%
ENL, ENH, BUF_EN) 27V 1036V P
Control inputs 1.65Vt01.95V Vee s x0.35
Vi Low-level input voltage | (DIR, MASTER_EN, 195Vto 2.7V 0.7 \%
ENL, ENH, BUF_EN) 27V 1036V 0.8
\Y High-level input volt CF port (D, A) 3Vi036V 2 \Y
igh-level input voltage ort (D,
'H g P g P 45V1t055V Ve cF X 0.7
. 3Vto3.6V 0.8
Vi Low-level input voltage | CF port (D, A) \%
45Vto55V VCC_CF x 0.3
Card-detect output voltage 0 Vee sp
Vo System-side output voltage 0 Vee s \%
CF-side output voltage 0 Vee crF
1.65Vt01.95V -2
High-level 195Vto 2.7V -4
lon output current Card detect 27V 1036V P mA
45Vt055V -12
1.65Vt01.95V 2
Low-level 195Vto27V
loL output current Card detect 27V 1036V p mA
45Vt055V 12
1.65Vt01.95V
High-level
loH output current System port 195Vto27V mA
27Vto36V 12
1.65Vt01.95V
Low-level
loL output current System port 195Vto27V mA
27Vto36V 12
igh- 3Vto3.6V 12
o High-level CF port mA
output current 45V 1t055V 16
i 3Vt 36V 12
loL Low-level CF port mA
output current 45V 1t055V 16
(1) Vcc is the Ve associated with the input port.
(2) Vcco is the V¢ associated with the output port.
(3) All unused data inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBAQ04.
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Recommended Operating Conditions® @ @ (continued)

Vee Veeo MIN MAX | UNIT
1.65V1t0 27V >20
At/Av Input transition rise or fall rate 27Vto3.6V >20| ns/V
45Vt055V >20
Ta Operating free-air temperature -40 85 °C
Electrical Characteristics
over recommended operating free-air temperature range (CF card-detect logic) (unless otherwise noted)
Ta =25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Vee sp UNIT
- MIN  TYP MAX MIN  MAX
lon =—100 pA 1.65Vto 55V VCC_SD -0.1 VCC_SD -0.2
lon = —2 MA 1.65V 1.2 1.2
lon = -4 mA 2.3V 2 2
VoH Vi =V _ \
loy = —6 MA 27V 2.3 2.3
lon = -8 MmA 3V 2.4 2.4
lon = —12 mA 45V 3.8 3.8
loL = 100 pA 1.65Vt0o55V 0.1 0.2
loL =2 MA 1.65V 0.2 0.2
loL =4 mA 23V 0.2 0.2
VoL V=V _ \
loL = 6 MA 27V 0.3 0.3
loL =8 mA 3V 0.4 0.4
loL = 12 mA 45V 0.5 0.5
V=V +0.5 +1
I 1= “CcCSD 165V 1055V HA
Vi=0V -55 —-60
loff ViorVg=0to 55V ov 55 60 HA
RinT CD1 =GND, CD2 = GND 1.65Vt0o55V 150 300 100 300| kQ
CD1 a_nd CD2 = VCC_SD: 05 1
lo sp=0
lcc_sp CD1 or CD2 = GND, 55V HA
CD2orCD1 = VCC_SD: 10 10
lo_ sp=0
C, |CDlorCD2 |V,=Vcc spor GND 55V 9 pF
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Electrical Characteristics® @
over recommended operating free-air temperature range (unless otherwise noted)
Ta=25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Vee s Vee cF N v A v max] UNT
SoF SCET 1.65V 0.95 0.6 1.4
v.. |SCEZ SIORD, 23V | ey 132 0o 18
™ %R, SWE, 27V ' 1.49 1 2
3V 1.67 1.2 2.2
SoF SCET 1.65V 0.66 0.19 0.8
v. | SCEZSIORD, 23V | ey 0.87 030 115
- %R, SWE, 27V ' 0.98 049 132
3V 1.08 0.59 15
SoF SCET 1.65V 0.31 0.1 0.7
Av. | SCEZ SIORD, 23V | ey 0.46 025 07
T %R, SWE, 27V ' 0.52 03 09
3V 0.61 0.4 0.9
BVD1, BVD2, 165V 3V 1.67 1.3 2.2
v READY, : v
™ INPACK, WAIT t03.6V 45V 2.44 1.9 3.1
BVD1, BVD2, 3V 1.11 0.6 15
v READY, 1.65V v
T- | INPACK, WAIT, t03.6 V 45V 1.43 1 2
wpP
BVD1, BVD2, 165V 3V 0.58 0.35 1
AVT | READY, : v
" | INPACK, WATT 036V 45V 1.02 0.6 15
1.65V 1 0.6 1.4
v %_EN- ENH, 23V 3V 1055y 1.37 1.1 1.8 v
’ 0 o.
" | VMASTER EN 27V 154 1.1 2
3v 1.72 1.3 2.2
1.65V 0.34 0.15 1
v %_EN- ENH, 23V 3V 1055y 0.63 0.15 1.2 v
_ , 0 o.
" |VMASTER EN 27V 0.75 02 132
3v 0.88 0.4 15
1.65V 0.67 0.08 11
AV %_EN- ENH, 23V 3V 1055y 0.76 0.2 1.2 v
’ 0 o.
" |MASTER EN 27V 0.8 026 13
3v 0.86 0.3 1.4
__ 1.65V Vee s Vee s
low =-100 kA | 1536 v ~01 ~02
lon = -2 MA 1.65V 1.2 1.2
VOH_S Vi =V lon = —4 MA 23V 3Vto55V 2 2 \%
lon = -6 MA 27V 2.3 2.3
lon = -12 mA 3V 2.4 2.4
loo=100pa | 1OV 0.1 0.2
loL = 2 MA 1.65V 0.2 0.2
Vo_s Vi=Vi loL = 4 MA 23y | 3VWO5SV 0.2 02| Vv
loL = 6 MA 27V 0.3 0.3
loL = 12 mA 3v 0.5 0.5
(1) Vcc is the V¢ associated with the input port.
(2) Vcco is the V¢ associated with the output port.
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Electrical Characteristics® @ (continued)
over recommended operating free-air temperature range (unless otherwise noted)

Ta =25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Vee's | Vee ek UNIT
- - MIN TYP MAX MIN MAX
- 3Vto | Vece Vee_cr
lon =—100 pA lesy | 55V | -01 ~02
V V=V ' \%
OH_CF 1= Ve lon = 12 mA to36V| 3V 2.4 2.4
lon = 16 mA 55V 3.8 3.8
loL = 100 pA 3vio 01 0.2
55V
Vv V=V, 165V v
OL_CF =YL loL = 12 mA t036V| 3V 0.5 0.5
loL =16 mA 55V 0.5 0.5
Inputs without _ ®) 3.6 Vto
pullup resistor Vi=GND o Ve 165V | 55V *0.5 *
| ' A
! Inputs with Vi = Ve @ 036V| 3vio +0.5 w| ¥
pullup resistor V=0V 55V 55 60
0to
S port ov 5.5\ +0.5 +1
loff ViorVo=0t055V o1 pA
(0}
CF port 36V oV +0.5 +1
S or CF output NS
| poris Vo = Veeo OF MASTER_EN = V4 55V +0.5 £1
&F GND, ASTER EN 36V pA
V| = Vg or GND _EN=
CF outputs 1= Veal don't care ov 0.5 1
Inputs
(SD15-SD00, lo=0,
SA10-SA00, V=V or ENL = Vce s,
SCE1, SCEZ2, G'ND ccs ENH = Vcc s 1.5 3
SIORD, SIOWR, BUF_EN = Vcc s,
SOE, SREG, DIR(S/CF) = Vcc s
| SWE) 165V |3.6Vto UA
cc.s
ENL = ENH = to36V| 55V s .
Control inbut BUF_EN=Vcc s |15=0 )
ontrol inputs — =
(ENL, ENH, One of ENL, DIR(S/CF) = VCC_S:
BUF_EN) ENH, BUF_EN = All other inputs = 36 36
- GND’ VCC_S or GND
Others = VCC_S
(1) Vcc is the V¢ associated with the input port.
(2) Vcco is the V¢ associated with the output port.
(3) Vcci = Vcc s for DIR(S/CF), ENL, ENH, SD15-SD00, SA10-SA00, MASTER_EN, SRESET, SCE1, SCE2, SIORD, SIOWR, SOE,
SREG, SWE, BUF_EN
Veer = Vee_cr for D15-D00, BVD1, BVD2, INPACK, READY, WAIT, WP
(4) For I/O ports, the parameter |z includes the input leakage current.
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Electrical Characteristics (continued)
over recommended operating free-air temperature range (unless otherwise noted)

Ta =25°C —40°C to 85°C
PARAMETER TEST CONDITIONS Vee s | Vee ek UNIT
- - MIN  TYP MAX MIN MAX
lo=0,
DIR(S/CF) = GND,
Input V| = Vee cr INPACK
— BVD1, BVD2, INPACK, 1.5 3
(D15-D00) or GND READY, WAIT, WP =
Vee crF
Inputs
BVvD1 =BVD2 = |lp=0,
| Iﬁ\ézé’KBVDz’ INPACK = DIR(S/CF) = GND, 165V | 3Vto 15 3 A
CC_CF '———— | READY WAIT = | D15-D00 = V¢ cf Of t03.6V| 55V : H
READY, WAIT, _ —
WP) WP =Vce cr GND
One of BVD1, le=0
bvb., 0=0,
DVD2, INPACK, DIR(S/CF) = GND,
READY, WAIT, D15-D00 = V or 60 60
WP = GND, All T vYeccr
_ GND
others = VCCfCF
165V | 3Vto
RiNT 036V | 55V 150 300 300 kQ
Control inputs 3
SAxx, SOE,
SCE1, SCE2, 3
SIORD, SIOWR,
C SREG, SWE V,=3.3V or GND 33V 33V pF
Axx, BVD1,
BVD2, READY, 9
INPACK, WAIT,
WP
S 1/O ports 7
Cio Vo =3.3Vor GND 33V 33V pF
CF /O ports 12
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Switching Characteristics
over recommended operating free-air temperature range (CD1, CD2) (see Figure 1)

T = 25°C —40°C to 85°C
PARAMETER (II?\IRF’%% (OUTT?’UT) Vee_so MIN ’ TYP  MAX miN max| T
1.8V +0.15V 31 71 135 18 155
25V+02V 27 46 71 16 9.1
tod CD1 or CD2 SCD 2.7V 2.4 4 57 1.6 9.1 ns
33V£03V 2 34 51 12 6.8
5V+05V 17 26 36 1 55

Switching Characteristics
over recommended operating free-air temperature range (BVD1, BVD2, INPACK, READY, WAIT, WP) (see Figure 1)

FROM TO TEST Ta=25C —4oC to
85°C
PARAMETER | (NpUT) | (OUTPUT)| CONDITIONS Vee_s Vee cr UNIT
MIN TYP MAX| MIN MAX
33V+03V| 3.1 6 102| 24 129
1.8V +0.15V
5V+05V | 29 56 96| 22 139
. MASTER _EN = 33V+03V| 27 46 65| 19 10
t CF input S output o 25V+02V ns
pd P P BUF_EN =V, 5V+05V 25 42 58| 17 86

33V+03V| 25 4 56| 16 88
5V+05V | 23 36 49| 15 7
33V+03V| 11.1 189 307, 9.2 355
5V+05V | 11.1 19.3 30.9 8 35.6
_ _ 33V+03V| 99 129 174 69 226
ten MASTER EN | Soutput | BUF EN=V, | 25V+0.2V ns
5V+05V | 99 131 174 7 226
33V+03V| 95 112 134 63 183
5V+05V | 95 11.3 135| 6.3 182
33V+03V| 68 137 239 6 25.1
5V+05V | 6.1 134 22| 54 233
_ _ 33V+03V| 49 86 133 4 145
tais MASTER EN | Soutput | BUF EN=V, | 25V+0.2V ns
5V+05V | 46 85 136| 3.9 145

3.3V+03V 5 81 122| 42 132

33V+03V

18V+015V

33V+03V

18V+015V

3.3V+03V
5v05V 4.5 8 12.2 3.6 18.2
3.3V03V 8.7 17.7 33.2 7.6 355
1.8V+0.15V
5vV05V 10.7 18..3 29.3 8.7 35.6
- = 3.3V03V 9.6 124 16.6 6.6 22.6
fon BUF EN | Soupur | MASTEREN= 1 55v402v ns
IL 5vV05V 9.6 126 16.7 6.6 22.6
3.3V03V 9.2 10.9 13 6.1 18.3
3.3V+03V
5v05V 9.2 10.9 13 6.1 18.2
3.3V03V 6.9 129 223 59 242
1.8V+0.15V
5vV05V 54 124 205 4.8 22.8
- = 3.3V03V 4.4 8 12.7 3.6 145
e BUF EN | Soupur | MASTEREN= 1 55v402v ns
IL 5v05V 4.2 79 12.8 3.6 142
3.3V03V 4.6 7.7 11.7 3.8 123
3.3V+03V
5v05V 4.1 76 11.7 3.3 124
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Switching Characteristics
over recommended operating free-air temperature range (data bus 1/0s) (see Figure 1)
—40°C to
FROM TO TEST Ta=25°C 85°C
PARAMETER (INPUT) (OUTPUT) CONDITIONS Vee s Vee_ cr UNIT
MIN TYP MAX| MIN MAX
18V+ |33V03V| 42 72 118 3 137
015V 5V+05V 37 64 107| 27 139
25v+ |33V+03V| 38 57 8| 24 10
D SD
02v 5V+05V | 33 49 68| 21 124
33Vv+ |33V+03V| 35 51 69| 22 8.8
. MASTER EN = 0.3V 5V+05V 3 43 57| 18 7
= TN ns
pd ENL=ENH=V\ | 1g9y4+ [33V+03V| 34 57 98| 26 111
015V | 5v+05Vv | 31 54 96| 24 9.6
o5v+ |33V+03V| 28 43 62| 19 8.2
SD D
02v 5V+05V | 26 38 54| 17 7
33Vv+ |33V+03V| 25 37 52| 15 7.2
03V 5V+05V 22 33 45| 14 6
18V+ |33V+03V| 137 182 244| 94 279
015V |55Vv+05V | 137 17.9 299 8 31
5 25v+ |33V+03V| 123 151 188| 7.9 23

02V |55v+05V| 123 148 17.6 8 218
33V+ |33V+03V| 116 14 17.1| 73 214
. o 03V 55V+05V | 11.6 137 159| 7.4 203
ten MASTER_EN ENL=ENH=V,_ ns

18V+ |33V+03V| 116 196 31.8| 94 363
015V |55v+05V | 11.7 201 32| 95 362

25v+ |33V+03V| 103 134 18| 72 226

sb 02V |55v+05V| 103 136 181| 7.1 226
33v+ |33V+03V| 98 116 14| 64 183

03V |s55v+05Vv| 9.8 117 14| 64 182

18v+ |33V03V| 86 128 181 7.3 202

015V |s55v+05V| 7.6 115 164| 63 17.8

5 o5yv+ |33V+03V| 7.8 108 147| 64 164

0.2v 55V+05V| 67 94 126| 54 1338
33Vv+ |33V+03V| 72 99 134| 59 15
. o 03V 55V+05V| 61 86 11.4| 48 125
tais MASTER_EN ENL=ENH=V,_ ns

18V+ |33V03V| 69 129 217 6 242
015V |55v+05V| 6.1 126 208| 53 228

25v+ |33V+03V| 49 79 118 41 145

SD
02V |s55v+05V| 47 7.8 117 39 142
33v+ |33V03V 5 71 98 4 12
03V |55v+05V| 47 7 98| 38 182
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Switching Characteristics (continued)
over recommended operating free-air temperature range (data bus 1/0s) (see Figure 1)

. —40°C to
FROM TO TEST Ta=25°C 85°C

PARAMETER (INPUT) (OUTPUT) CONDITIONS Vee s Vee_ cr

UNIT

MIN TYP MAX| MIN MAX
18Vv+ |33Vx03V| 94 176 234| 83 272
015V |s55Vv+05V | 135 174 226| 7.7 278
o5yv+ |33V+03V| 123 15 185| 7.9 228
02V |55v+05V| 123 147 174 8 216

33v+ |33V03V| 117 141 17| 7.3 214
.. =N or ENF VASTER EN = V. 03V |s55v+05V| 116 137 16| 7.4 203 o
18v+ |33V+03V| 95 187 305/ 91 355

015V |s55v+05Vv| 96 191 305/ 9.1 356

25v+ |[33V+03V| 10 13 174| 68 226

SP 02V |55v+05V 10 132 174| 68 226
33Vv+ |33V+03V| 96 113 136| 62 183

03V |s55v+05VvV| 9.6 114 136| 63 182

18v+ |33V03V| 85 121 168| 7.2 202

015V |s55v+05V| 7.7 108 15| 6.3 166

5 o5v+ |33V+03V| 76 104 138| 62 164

02V |s55v+05V| 69 91 119| 54 131
33Vv+ |33V+03V| 73 97 129| 59 15
- . 03V 55V+05V| 65 84 11| 52 12
tis ENL or ENH MASTER_EN = V,_ ns

18v+ |33Vx03V| 65 12 20| 57 242
015V |55v+05V| 57 118 19 5 228

25v+ |33V+03V| 46 74 111| 38 145

SD
02V |55v+05V| 44 73 11.1| 37 142
33v+ |33V+03V| 49 68 93 4 12
03V |s55v+05V| 43 67 92| 35 182
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Switching Characteristics
over recommended operating free-air temperature range (SA10-SA00, SCE1, SCE2, SIORD, SIOWR, SOE, SREG, SWE)

(see Figure 1)

FROM TO TEST Ta=25°C A
85°C
PARAMETER (INPUT) (OUTPUT) | CONDITIONS Vees Vee_cr UNIT
MIN TYP MAX| MIN MAX
18V + 33V+03V 34 61 98| 25 104
015V 5V+0.5V 3 58 97| 24 102
CF output MABSJ—FERENE—N 25V + 33V+03V 26 45 67| 18 84
(control) | Vi - 0.2V 5V+05V 24 41 6| 1.7 68
33V + 33V+03V 22 39 58| 14 7
) 03V 5V+0.5V 2 35 5/ 13 538
tpd S input ns
18V + 33V+03V 34 57 87| 28 103
015V 5V+0.5V 33 54 82| 28 97
CF output | MASTER_EN 25V + 33V+03V 29 43 62| 19 84
. =BUF_EN= PN
(A pins) Vi 0.2V 5V+05V 27 39 54| 19 68
33V+03V 26 37 52| 17 7
33V+03V
5V+05V 23 33 44| 15 58
33Vv+03V| 108 179 248| 7.9 297
1.8V £0.15V
5V+05V 10.8 175 26.2| 8.1 30.2
_____ _ 33V+03V 94 142 194| 6.4 233
ton MASTER EN | °F °“tp|“t BUF EN=V, | 25V+02V ns
(control) 5V+05V 9.4 141 193| 6.6 23.1
33V+03V 8.7 131 17.8| 58 214
33V+03V
5V+05V 87 13 175 6 21.2
33V+03V 7.3 138 225| 6.2 258
1.8V £0.15V
5V+05V 6.8 12.1 19.7| 59 26.3
_____ _ 33V+03V 6.1 11.8 19.2| 49 20.2
tyic MASTER EN | °F °“tp|“t BUF EN=V, | 25V+0.2V ns
(control) 5V+05V 59 10 16.3| 46 198
33V+03V 56 11 183| 46 19.1
33V+03V
5V+05V 54 92 155| 39 18
33V+03V| 129 175 23.7| 7.7 297
1.8V £0.15V
5V+05V 13.3 17.8 24.4| 94 302
_ MASTER EN 33Vv+03V| 11.7 144 179| 75 233
ton BUE EN | CFoutut | MASTER EN | 55y oy ns
(A pins) =V 5V+05V 11.8 143 17.1| 7.7 23.1
33V+03V 11 133 16.2| 6.9 21.4
33V+03V
5V+05V 11.1 132 153| 65 21.2
33V+03V 89 136 19.7| 7.5 258
1.8V £0.15V
5V+05V 76 11.8 17.1| 6.6 26.3
_ MASTER EN 33V+03V 8 116 16| 6.6 =20.1
tyic BUE EN | CFoutut | MASTER EN | 55y oy ns
(A pins) =V 5V+05V 6.7 9.7 132 5 19.8
33V+03V 7.7 106 147 6 18.2
33V+03V
5V+05V 6.1 89 119| 49 18
33V+03V| 123 164 21.9| 7.7 27.2
1.8V £0.15V
5V+05V 12.6 16.7 226| 8.6 29.1
_ MASTER EN 33Vv+03V| 11.2 138 17| 7.1 217
ton BUE EN | CFoutut | MASTER EN | 55y oy ns
(A pins) =V 5V+05V 11.4 137 163| 7.3 215
33Vv+03V| 107 129 156| 6.7 195
33V+03V
5V+05V 10.8 12.8 14.8| 6.5 19.6
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Switching Characteristics (continued)
over recommended operating free-air temperature range (SA10-SA00, SCE1, SCE2, SIORD, SIOWR, SOE, SREG, SWE)

(see Figure 1)

FROM TO TEST Ta=25C —40C to
85°C
PARAMETER (INPUT) (OUTPUT) | CONDITIONS Vees Vee_cr UNIT
MIN TYP MAX| MIN MAX
33V+03V 84 139 212| 7.2 232
1.8V +0.15V
5V+0.5V 7.6 123 185| 6.6 237
_ VASTER EN 33V+03V 7.7 123 182| 6.4 198
tyic BUE EN | CFoutut | MASTER EN | 55y oy ns
(A pins) =V 5V+05V 6.7 106 15.3 5 18.4
33V+03V 72 115 164| 59 18
33V+03V
5V+0.5V 64 10 143| 49 17
33V+03V| 125 166 223| 87 27.2
1.8V +0.15V
5V+0.5V 128 17 23.1| 88 29.1
_ MASTER EN 33V+03V| 114 141 175| 7.3 217
ten BUF_EN CF output MAS;I—ER—EN 25v+02V ns
=V 5V+0.5V 116 14 16.9| 7.4 215
33v+03V| 109 132 16| 68 20
33V+03V
5V+0.5V 11 131 153| 6.5 19.6
33V+03V 86 13.9 215| 7.4 232
1.8V+0.15V
5V+0.5V 7.7 121 19.8| 6.6 237
_ MASTER EN 33V+03V 79 123 185| 65 19.38
tgis BUF_EN CF output MAS;I—ER—EN 25v+02V ns
=V 5V+0.5V 6.6 104 17.1 5 184
33V+03V 74 117 175| 6.1 189
33V+03V
5V+0.5V 61 9.7 162| 49 17
33V+03V 6.1 142 296| 49 3238
1.8V +0.15V
5V+0.5V 6 142 30| 4.9 332
_ _ 33V+03V 48 88 154| 3.4 193
ten MASTER_EN | DIR_OUT |BUF_EN=V, | 25V +0.2V ns
5V+0.5V 48 88 155| 34 193
33V+03V 42 69 11.1| 27 144
33V+03V
5V+0.5V 42 69 11.1| 26 144
33V+03V 54 10 16.6| 4.2 32.6
1.8V +0.15V
5V+0.5V 54 9.9 161| 48 326
_ _ 33V+03V 39 65 105| 15 193
tais MASTER_EN | DIR_OUT |BUF_EN=V, | 25V+0.2V ns
5V+0.5V 39 6.6 104| 1.7 193
33V+03V 44 67 103| 14 144
33V+03V
5V+0.5V 43 67 101| 15 144
33V+03V 5 93 157 4 179
1.8V +0.15V
5V+0.5V 5 93 157 4 179
SIORD _ 33V+03V 3.9 6 85| 28 11
tha SIORDOr | Kig ouT |BUF EN=V, | 25V+02V ns
SOE 5V+0.5V 3.9 6 85| 28 11
33V+03V 33 47 62| 22 82
33V+03V
5V+0.5V 33 47 62| 22 82
33V+03V 89 195 359| 7.1 39.2
1.8V +0.15V
5V+0.5V 8.9 195 358 7 393
_ _ 33V+03V 6.8 11.9 19.1 5 228
tod BUF_EN DIR_OUT |BUF EN=V, | 25V+02V ns
5V+0.5V 6.8 11.9 19.2| 49 2238
33V+03V 5.8 9 133 4 158
33V+03V
5V+0.5V 5.8 9 133| 39 159
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Operating Characteristics

PARAMETER TEST CONDITIONS TYP| UNIT
Outputs
1.93
System-port input, enabled
CF-port output Outputs 0.04
isainati ; disabled )
Coas Power dissipation capacitance CL=0, f=10MHz pF
per transceiver Outputs
' 14.35
CF-port input, enabled
system-port output Outputs 0.04
disabled ’
Outputs
22.85
System-port input, enabled
CF-port output Outputs 0.04
isainati ; disabled )
Coacr Power dissipation capacitance CL=0, f=10MHz pF
per transceiver Outputs 4.66
CF-port input, enabled '
system-port output Outputs 365
disabled ’
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PARAMETER MEASUREMENT INFORMATION

O VioAD
S Open
From Output R / o Op TEST S1
Under Test l GND tpd Open
CL R tpLz/tpzL VLoAD
(see Note A) j|j L tprz/tpzH GND
LOAD CIRCUIT
INPUT
V V V C R V,
cc v, s M LOAD L L A
1.8V20.15V | Vce <2ns Veel2 | 2xVee | 15pF 2kQ | 015V
2510.2V Vee <2ns Vo2 | 2xVee | 15pF 2kQ | 015V
2.7V 2.7V <2.5ns 15V 6V 15 pF 2kQ 0.3V
3.3V0.3V 2.7V <2.5ns 15V 6V 15 pF 2kQ 0.3V
55V 05V 2.7V <2.5ns 15V 6V 15 pF 2kQ 05V
«— ty
I | Vv
|
Timing v Vi Input XVM XVM
Input M oV ov
| VOLTAGE WAVEFORMS
PULSE DURATION
| tsu th |
| |
Data Vi Output
Input Vm Vm Control
ov (low-level
VOLTAGE WAVEFORMS enabling)
SETUP AND HOLD TIMES
Output
—————— Vi Waveform 1
Input 7}‘ Vm Sk Vm SlatVipoap
| | oV (see Note B)
| |
tpLH —H—’: —p— tppL
| | v Output
—— — YOH Waveform 2
Output \ Vi S1 at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

ITO®mMmOO

ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo = 50 Q.
The outputs are measured one at a time, with one transition per measurement.
tpLz and tpyz are the same as tgjs.
tpzL and tpzy are the same as tgp.
tpLH and tpy are the same as tpq.
All parameters and waveforms are not applicable to all devices.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty 0) ®3) (4/5)
CF4320HZKFR ACTIVE LFBGA ZKF 114 1000  Green (RoHS SNAGCU Level-3-260C-168 HR -40 to 85 CF4320
& no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CF4320HZKFR LFBGA ZKF 114 1000 330.0 24.4 5.8 16.3 1.8 8.0 24.0 Q1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CF4320HZKFR LFBGA ZKF 114 1000 336.6 336.6 41.3
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MECHANICAL DATA
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NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.

C. Falls within JEDEC M0O-205 variation DC.
D

This package is lead—free. Refer to the 114 GKF package (drawing 4188954) for tin—lead (SnPb).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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