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EMIF06-SD0O3F3

6-line IPAD™, EMI filter and ESD protection for SD card

Features

ESD protection (IEC standard)
EMI Filtering

Level translator

Signal conditionning

Integrated power supply with:

— Thermal shutdown (TSD)

— Under voltage lockout (UVLO)

— Short-circuit current limitation (Igc)
— Power on/off feature with Enable pin

Benefits

m EMI Low-pass-filter and ESD protection (up to
15 kV on external pins)

Integrated pull up resistors prevent bus floating

50 MHz clock frequency compatible with
Cline< 40 pF

Lead-free package in 400 pm pitch

Low power consumption

Very low PCB space consumption

High reliability offered by monolithic integration

Reduction of parasitic elements thanks to CSP
integration

Complies with the following standards:
m |EC 61000-4-2, Level 4: External pins

— 15 kV (air discharge)

— 8KkV (contact discharge)

m HBM IEC 61340-3-1: All pins
— 2 KkV (air discharge)
— 2 kV (contact discharge)

TM: IPAD is a trademark of STMicroelectronics.

February 2010

Flip Chip
(24 bumps)

Figure 1. Pin configuration (bump side)
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Applications

m Removable memory cards in mobile phones,
communication systems, and portable
applications

m Memory cards compliant with: SD (standard
and high speed), MiniSD, ySD and
MMC/Trans-flash standards

Description

The EMIF06-SDO3F3 is a highly integrated
device, based on IPAD technology, combining the
5 functions described under Features.
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Functional description

Note:

J

Functional description

A SIDE (Host-CPU) pin list:

Veea, Enable, Dat123.dir, CMD.dir, CMD.h, CLK.h, CLK -f, Dat0.dir, Dat0.h, Dat1.h, Dat2.h,

Dat3.h, Vit

B SIDE (SD-Card) pin list:

WP, CD, Vg, CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Dat3-B

Table 1. Pin definition
Pin name | Bump Type Side Description

VecA B3 Power input A Power supply (1.8v)

VeeB B4 Power output B Power supply (internally generated, 2.9 V)
Vpat A4 Power input A Battery power supply

GND C4 Ground - Ground

GND C3 Ground - Ground

Enable c2 Input A Internal power supply enable
CMD.dir A2 Input A Command direction

CMD.h D2 10 A A side command

CLK.h C1 Input A Clock input

CLK-f E2 Output A Clock feedback

Dat0.dir A3 Input A Data direction

Dat0.h D1 10 A Data host

Dat123.dir E3 Input A Data direction

Dat1.h E1 10 A Data host

Dat2.h A1 10 A Data host

Dat3.h B1 10 A Data host

WP E4 Input to CPU A Write protect

CD D3 Input to CPU A Card detect

CMD-B D4 10 B Command direction

CLK-B C5 Output B Clock output

Dat0-B D5 10 B Data SD

Dat1-B E5 10 B Data SD

Dat2-B A5 10 B Data SD

Dat3-B B5 10 B Data SD

In Table 5, 6, 7, and 10, collective names are used for groups of pins. The names used are:

*.dir = CMD.dir, Dat0.dir, Dat123.dir

*h = CMD.h, CLK.h, Dat0.h, Dat1.h, Dat2.h, Dat3.h
*-B = CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Dat3-B

Via = All A side input pins
Vig = All B side input pins.
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Functional description EMIF06-SDO3F3
Table 2. Function table
Command signals A side signals direction B side signal direction
Dat1.h Dat1-B
Enable | CMD. dir | Dat0.dir | Dat123.dir | CMD.h | CLK.h | CLK-f | Dat0.h | Dat2.h | CMD-B | CLK-B | Dat0-B | Dat2-B
Dat3.h Dat3-B
H H X X IN IN ouT X X OouT | OUT X X
H L X X ouT IN ouT X X IN ouT X X
H X H X X IN ouT IN X X OouT | OUT X
H X L X X IN OouUT | OUT X X ouT IN X
H X X H X IN ouT X IN X ouT X ouT
H X X L X IN ouT X ouT X ouT X IN
L X X X X X z X X L* Z L* L*

Note: 1 When A side signals direction is INPUT, SD-CARD is WRITTEN by CPU-Host (i.e B side
signals direction is OUTPUT)
When A side signals direction is OUTPUT, SD-CARD is READ by CPU-Host (i.e B side
signals direction is INPUT)

2 For B side signals when Enable = L:
* Defined by internal pull-down (see Figure 3 for pins CMD.B and data bus Dat[0...3].B)

Figure 2. Configuration

VccA 1.8V Vbat
. IPAD
Feedback Clk
l cMD Low drop out VeeB
+——> [> voltage regulator v
CMD Dir,
— .
ESD Mini
CPU |« ' 2KV Clk Clk SD
—2Dir0_,, CMD T ow
Dirt-3 peta0 5 | ESD(156V) | o0
—_— «—> and EMI 4-—3>
_ WP.CD
4/23 Doc ID 15194 Rev 2 KYI




g

¢lectronic com

|

YONe

’l.
'm"

72

Distributor of STMicroelectronics: Excellent Integrated System Limited
Datasheet of EMIF06-SDO3F3 - IC EMI FILTER 6LINE 24FLIPCHIP
Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

EMIF06-SDO3F3

Functional description
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Figure 3. Block diagram
VeeA
1
%
2kV
Enable [1 3 *
fz %
Rel {1 VccB
oTP éwk
REF Novio
CMD.dir VecB
RO | |15kQ
CMD.h z N\ 1 CMD-B
15 kV
CLK.h — 1 CLK-B
15 kV
CLK-f
EMI
Dat0.dir VeeB Filters
R10| | 70kQ
Dat0.h 3 — ] Dat0-B
15 kV
Dat123.dir VecB
R1E|_7o kQ
Dat1.h z — 4%—[] Dat1-B
VecB 15kV
| R1ﬂ70 kQ
Dat2.h [ L L7 9/ z — 4%—[] Dat2-B
2KV b_ 15 kV
Dat3.h [ L L . — ] Dat3-B
2kV — R7 gnom %15,(\/
v v
ced Level-shifters ges
R14| [100kQ R1@00 kQ
WP L {1cD
15kV %15 %
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2 Characteristics
Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
A SIDE (Host-CPU)
All pins: HBM IEC61340-3-1
Veca, Enable, Dat123.dir, CMD.dir, CMD.h, CLK.h, Air discharge 2
CLK -f, Dat0.dir, Dat0.h, Dat1.h, Dat2.h, Dat3.h, Vi Contact discharge 2
ESD kv
B SIDE (SD-Card)
External pins : IEC 61000-4-2, level 4
Vecg, CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Air discharge 15
Dat3-B, WP, CD Contact discharge 8
Timax | Maximum junction temperature 150 °C
R o () Thermal resistance from junction to ambient 64 °C/
th(-a) " | Board: Epoxy FR4, copper thickness = 40 pm, 4 layers W
= Maximum power dissipation: 1 W
dmax Pamax= (Tjmax - Taopmax)/ Rth (j-a)
Tstg Storage temperature range -55 to +150 °C
Vpat Veen, Enable -0.3t0 5.5V
CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Dat3-B -0.3to Vg + 0.3
Voltage | v_.» -0.3t03.3 v
Dat123.dir, CMD.dir, CMD.h, CLK.h, CLK -f, Dat0.dir, Dat0.h, Dat1.h, Dat2.h, 0310 V1403
Dat3.h, WP, CD ' CoATH:

1.

VB is an internally generated power supply, no external voltage should be applied on this pin other than a current clamp.

The thermal resistance depends on printed circuit board layout. To dissipate the heat efficiently away from Flip Chip bumps,
it is better to make copper planes the largest possible as well as considering thermal vias usage.

6/23
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EMIF06-SDO3F3 Characteristics

Table 4. Recommended operating conditions

Symbol Parameter Conditions Min. | Typ. Max. | Unit
Veea Power supply 1.62 1.8 1.92 \%
Vpat Battery power supply 3.1 - 5 \Y
lout V¢ep Output current 0.10 | 100 200 mA
External battery . .

Chat capacitance Ceramic capacitor - 2.20 - pF

T, =-40 °C to +85 °C, Vy ;s =0V 10 3.3V
Cout“) E;tzgg:cipm Multi-layer ceramic capacitor type like: (;540 %) 2.20 (+g£, %) pF
P C20RX7R1C225K ° o

Equivalent series F=1Hz1o 10 MHz

ESR® reqsistance for C Multi-layer ceramic capacitor type like: - 3 200 mQ

out C2012X7R1C225KT

Taop Ambient operating temperature -30 25 85 °C

Tiop Juntion operating temperature -30 25 125 °C
Maximum power

Pdop dissipation F)dop = (Tjop - Taop)/Rth (-a) - - 625 mW

Enable Enable input voltage 0 - Veea \Y

External

pins (without | CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Dat3-B 0 - VeeB \

WP and CD)

Internal pins

(except WP, CD, Dat123.dir, CMD.dir, CMD.h, CLK.h, 0 i Vv Vv

Enable, with | CLK-f, Dat0.dir, Dat0.h, Dat1.h, Dat2.h, Dat3.h CeA

WP and CD)

1. Cgyyt = 2.2 yF is minimum allowable capacitance value to guarantee LDO stability

2. Values for ESR include the Vg - Cqyt resistance path and C,,,: - GND resistance path. These resistance paths need to be
minimized in PCB design.

J
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Table 5. LDO - current levels in recommended operating conditions
Symbol Parameter Test conditions(") Min. | Typ. | Max. | Unit
. . |VEN=04V, Vgt =34V, Vgep =192V
?wescent current consumption * dir, *.h, *-B = GND, WP = CD = V. ) 1 UA
I ccA_OFF All other pins floating
Q_OFF
- . . VEN=0.4V, V=5V, Vpa=192V
IQunescent current consumption * dir, *.h, *-B = GND ) 1 UA
bat_OFF Al other pins floating
loyt = 100 pA 160 | 220 A
Level shifter disactivated out H H
| Quiescent current consumption | *-dir=0V, Vpg; =34V lout = 50 MA 320 | 375 | pA
QON | (Ground pin current) Ipat + leca | Ven = Veca = Vorkn = 1.8V lout = 100 MA 470 | 550 | pA
All other pins floating
lout =200 mA 750 | 900 | pA
1. See Note: on page 3 for definition of collective names of pins, for example *.dir
Table 6. Level shifter - current levels in recommended operating conditions
Symbol Parameter Test conditions() Min. | Typ. | Max. | Unit
) VEn=Veea =192V, Vpi =34V )
lccA ON | Quiescent current on Vea *dir = Vgep, ViA = *.h = Vigop 3 10 pA
. VEn=Veca =192V, V=34V )
lccB_OoN | Quiescent current on Vg dir = 0V, Voo = 3.05 V, ViB = Vg 15 30 pA
1. See Note: on page 3 for definition of collective names of pins, for example *.dir
3 Passive integration and low pass filter
Figure 4. Circuit diagram of EMIF06-SD03F3 (without LDO)
VecB
Ievgl g g
Host side Shifter E B Card side
VoA  gikh  m] | [} CLKB
CMDh  m— q 1 CMD B
Data0.h m—qyESD K Data0 B
Datal.h m—qf2kv [Fa} Data1 B
] [] Data2.h m—f {75} Data2 B
| || Data3.h m— D {Fe ] Data3 B
Enable
WP ESD 15 kV
cD — & |ESD15kv |
R X x X
15 kV 15 kV 15 kV 15 kV
GND GND

Note:

8/23

Vg in 14 V technology for pins: CMD-B, CLK-B, Dat0-B, Dat1-B, Dat2-B, Dat3-B, WP, CD
Vg in 8 V technology for pins: Vcc-B, CLK.h, CLK-f, CMD.h, Dat0.h, Dat1.h, Dat2.h, Dat3.h
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EMIF06-SD03F3 Passive integration and low pass filter
Table 7. Components
Symbol Parameter Test conditions(!) Min. | Typ. | Max. | Unit
Input capacitance for A | Vpat = 3.4V, *.dir = Vgy = Veep
Cin-A . - 5 10 pF
side F=1MHz, Vg =0V, £30 mV, Vpc = 30mV
i Vpat = 3.4V, *.dir= GND, Vgy =V
Cing quut capacitance for B | Vpat I EN ccA ) o5 35 oF
side F=1MHz, V4. =0V, £30 mV, Vpc = 30mV
CemiF Capacitance seen on B side from EMIF filter - 15 - pF
R1, R2, R3, R4, . 3 °
Rs, R6®  |EMIF resistors(®) Tj=25°C - |40 | - | @
Riine Line resistance at 20 mA 40 50 60 Q
R10, R11, R12 | EMIF resistors®) Tj=25°C 49 | 70 | 91 | kQ
R9 EMIF resistor(® Tj=25°C 105 | 15 | 195 | kQ
R7 EMIF resistor(® Tj=25°C 329 | 470 | 611 | kQ
R13 EMIF resistor(® Tj=25°C 70 | 100 | 130 | kQ
R14 EMIF resistor(® T,=25°C 70 | 100 | 130 | kQ
Ren resistor(®) Tj=25°C - | 500 | - | kQ

1. See Note: on page 3 for definition of collective names of pins, for example *.dir
2. These values are guaranteed by design and statistical process control.

3. 20% tolerance in resistance value
4

30% tolerance in resistance value

Figure 5. Frequency response with level Figure 6. Crosstalk response with level
shifters internally bypassed(!) shifters internally bypassed(!
dB dB
0.00 T 0.00
-500 Suii -20.00
] ™ ] W 4
-10.00 N - 40.00 A
] N ] il
-15.00 | \ //
. . \ -60.00 ] [ —
] g
] \ ] ,/"
-2000 -80.00 ~ 1
] \ 1 Ny -
-2500 ww“' '
| \ -10000
] F (Hz) \v 1 F (Hz)
-30.00 L1 LIl g UL
100.0k 1.0M 10.0M 100.0M 1.0G - 120.00
f 100.0k 1.0M 10.0M 100.0M 1.0G
al-a5 e b1-b5
cl-c5 — d1-d5 al-bs cl1-d5
el-e5 —_— d1-e5 —

1. Measurement in 50 Q environment

J
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4 Data transmission
All values in the tables below are guaranteed across the operating temperature and voltage
range unless otherwise specified.
Table 8. DC voltage levels on host side
Test . .
Symbol Parameter conditions Min. Typ. Max. Unit
ViHA High level input voltage 0.65x Vgea | Veea - \'
ViLa Low level input voltage 0 0 0.35 X V¢ea \%
High level output
VOHA VOltage th = -6 MA VCCA -0.45 - - \Y
VoLa Low level output voltage | 1y = 7 mA - 0 0.45 \
Table 9. DC voltage levels on SD side
Test . .
Symbol Parameter conditions Min. Typ. Max. Unit
ViHB High level input voltage 0.7 x VccBm Vees - \Y
Viis | Low level input voltage - 0 [03xVegM| Vv
Voug | High level output voltage  |lgn= -8 mA | Vg -0.7 | 2.9 - Vv
Vog | Low voltage output voltage |l = 8 mA - 0 0.7 \"
1. Vcp is defined in power supply block.
Table 10. DC current levels
Symbol Parameter Test conditions(") Min. | Typ. | Max. | Unit
| Leakage currenton | Vgy=*.dir=Va=1.92V, ) ) 5 A
LH  Ihost pin Vi = Vgea OF GND, Vg = 3.4 V H
Vpat =34V, V =Veea,
Leakage current on Vbat _vV _C'VK'h _%A Y
ILsp , cMD = Vato = Vpatt = Vpatz = Vees - - 5 | pA
SD pin .
VDatS =*.dir=GND
L SD input = H, host=0 V
lsci f:%g;‘:gg current | Sp input = 0 V, host = Vs = 1.8 V 25| - | mA
*dir=0V, Vpg =384V, T;=25°C
L Hostinput=H,SD=0V
lscso f:osrg‘:;g‘;'t ourment | Host input= L, SD = Vo, T;=25°C | - | 60 | - | mA
*dir=Veep=1.8V, Vgt =34 V
1. See Note: on page 3 for definition of collective names of pins, for example *.dir
10/23 Doc ID 15194 Rev 2 17
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4.1

J

Figure 7. Symbol definitions of t,, t,y, t, and t; for AC characteristics in Table 11

Veea or VeeB

Table 11. AC characteristics(!

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
toni Propagation delay hl from host to SD ] - | 35 6
Section 4.1 ns
toin Propagation delay |h from host to SD - | 385 6
toni Propagation delay hl from SD to host - 3 6
Section 4.2 ns
toin Propagation delay |h from SD to host - 3 6
Rise time from host to SD Section 4.1 - |15 3
t ns
' Rise time from SD to host Section 4.2 - |05 2
Fall time from host to SD Section 4.1 - | 1.9 3
tf ns
Fall time from SD to host Section 4.2 - |05 2
tskew | Delay differences from host to SD Section 4.1,Section 4.3 |-1.0| O 1.0 | ns
tokew st |lskew delay from SD to host Section 4.2, Section 4.4 |-15| 0 | 1.5 | ns
to_ciki | Propagation delay for CLK feedback - |65 12 | ns
t ok | Rise time for CLK feedback Section 4.2 - 105 2 ns
t ok | Fall time for CLK feedback Section 4.2 - |05 2 ns

1. Taop 301085 °C, loy=1MA, Cpa = 2.2 yF, Coy = 2.2 uF

Test circuit from host to SD
Test circuit from host to SD is shown in Figure 8. Timings are measured for the whole line

cell (shifter + EMI + ESD) on an external load Cgq = 15 pF (board capacitance 5 pF + SD
card capacitance 10 pF).

Figure 8. Test circuit from host to SD

HOST SD
:> ] k{" ? Csd=15 pF

Doc ID 15194 Rev 2 11/23




g

Distributor of STMicroelectronics: Excellent Integrated System Limited

Datasheet of EMIF06-SDO3F3 - IC EMI FILTER 6LINE 24FLIPCHIP

Contact us: sales@integrated-circuit.com Website: www.integrated-circuit.com

Data transmission

EMIF06-SDO3F3

4.2

4.3
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Test circuit from SD to host

Test circuit from SD to host is shown in Figure 9. Timings are measured for the whole line
cell (shifter + EMI + ESD) on an external load Cy,.t = 5 pF (board capacitance + host

capacitance).

Figure 9. Test circuit from SD to host

HOST SD
Chost=5PFf 7 <:
v

Measurement of tg,, (host to SD) from rising edge CLK.h

Figure 10. Example of measurement of tg,, (host to SD) from rising edge of CLK.h

L
CLK.f 3;15;#
DAT.dif = « 1 »
DAT.h DatB [ ——
- L \ ; T
;15;#
cPU EMIF06-SD03F3 MiniSD card

tskew= TP(CLK.h>CLK-B)- Tp(Datx.h-Datx-B)

T AT

\4

50% Dat.h

N e ov
1

i /—:r Tp(Datx.h ->Datx-B)

L | —— - VeeB
1
1

50% >< Datx-B

/:(— Tp(CLK.h—>CLK-B)
oy

50%
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EMIF06-SDO3F3 Data transmission

4.4 Measurement of tg.,,  (read mode) from rising edge CLK.h

Figure 11. Example of measurement of tg,,, ; for read mode from rising edge of CLK.h

___D CLKh CLK-B T {>__.
oLk dea oo
5pFﬂ: DAT.difl = « 0 »
__< T DAT.h =\ DatB q .
5pF$ -
CPU EMIF06-SD03F3 MiniSD card

tons = TP (CLK.h - CLK.f) — [Tp(CLK.h —CLK-B) + Tp(Datx-B-Datx.h)]

Datx.h = Dat0.h, Dat1.h, Dat2.h, Dat3.h, CMD.h
Datx-B = Dat0-B, Dat1-B, Dat2-B, Dat3-B, CMD.B

J
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Low drop out voltage regulator EMIF06-SDO3F3

5 Low drop out voltage regulator

Figure 12. Low drop out voltage regulator

Power
V
Management ccA

ASIC
I CvccA
VeeA
uvLO |_
™° M Locic
Base Band EN Ve  Vba VeeB | VceB
ASIC VEN [ Tovel T
T 15 kV]| I Cout
2kV v = y
RENQ

Mini-SD
Card

500 kQ Req =135Q
EMIF06-SDO3F3 (LDO part only) Gnd

Gnd
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Low drop out voltage regulator

Table 12.  Static parameters, Vg = V5 Unless otherwise specified(!)
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
o 2.81 2.99
Vpat = 3.4V, loyy = 100 mA, Tj= 25 °C (3%) 2.90 (+3%) Y
Vv Regulated output Vpat = 3.4 V, Iyt = 100 mA, 2.81 ) 2.99 Vv
out I voltage (Veep) Tj=-30t0 125 °C (-3%) (+3%)
Vpat=3.1t0 5V, Iy, = 0.1 to 200 mA, 2.75 i 3.05 v
Tj=-30t0 125°C (-5%) (+5%)
. . . Vpat = 3.4 to 5 V (Section 5.1), )
LiR Line regulation lout = 100 MA, T, = 25 °C 3 20 mV
. Vpat = 3.4V, lgy = 110 200 mA )
LdR | Load regulation (Section 5.9), T;= 25 °C 50 100 mV
Vy(nom) - 100 mV. lout = 50 mA - 25 37 mV
Vpo | Dropout voltage (Section 5.3), lout = 100 mA - 50 75 mV
Tj=-801085°C lst=200mA| - | 100 | 150 | mv
Short circuit current R
Isc limitation Vbat=5V, Vout =0V, Tj=25°C - 500 - mA
Shutdown o
(Temp T i 150 i C
Thermal shutdown
TSD temperature Vgt =34V Reset - 130 - °C
(Temp 1)
Hysteresis - 20 - °C
Shutdown
2.3 25 2.7 \Y,
(Vbat ‘J')
UVLO | Under voltage lockout | T;=-30to 125 °C ResetT 235 255 275 Vv
(Vbat 1)
Hysteresis - 50 - mV
1. Level shifter disactivated, *.dir = 0, CLK.h = V. , all other pins floating.
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Table 13. Dynamic parameters (Vgy = Vca Unless otherwise specified)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit

Vpat =34V TL 4V, t;, = 30 ps, |y = 200 mA
LiTr | Line transient peak voltage | T; =25 °C (Section 5.1) - 4.2 - mV
Cout=2.2 yF, ESR=5mQ

lout=1mA T 200 mA, t;, = 10 ps, Vpai = 3.4V

LdTr | Load transient peak voltage |T; =25 °C (Section 5.2) - 9 - mV
Cout =2.2 yF, ESR =5 mQ
Vpat = 3.4V, gyt = 100 mA, F =1kHz - 45 - dB

PSRR | Power supply rejection ratio Tj=25 °C, Cout = 2.2 pF,
ESR=5mQ F =10 kHz - 35 - dB
Vout T 95% Nom, Vpgi = 5 V, loyt = 200 mA

tstart | Settling time T;=-30 °C t0 125 °C, Coyy = 2.2 pF, - | 30 | 200 | ps
Enable L - H

Vot 4 10% Nom, Vi = 3.4V, I, s = 1 mA
tsop | Discharge time out ° oM. Vbat out =1 1M - |600| - | ps

Tj=25°C, Coyt = 2.2 yF, Enable H - L

J
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5.1

J

Line regulation and transient line regulation

The line regulation (LiR) is a static variable that indicates the change in the output voltage of
the voltage controller AV, (at constant load) when there is a change AV,; at the input
voltage. By contrast the line transient response (LiTr) represents dynamic peak value to be
observed during the change in input voltage

Thermal effects due to changes in the junction temperature are circumvented with pulsed
voltage during the test and are to be taken into account separately.

The figure shows the boundary conditions for tise, tta), @nd AV, to be taken as the basis of
the measurement of the line transient response without additional decoupling of the supply
voltage by a buffer capacity Cp,t. The values defined in the specification apply, however,
only in the case of decoupling of the supply voltage with such a capacity Cy,4, as a result of
which the values for t,js¢ and tg, are influenced to some extent.

Figure 13. Line regulation and transient line regulation

vbat A

Static and dynamic line regulation

VbatH

VbatL

Vout 4

'
Line Regulation: LiR=f(VbatH,VbatL)
Line Transient:  LiTr = MAX(AVrise, AVfall) —LiR(VbatH,VbatL)

Transient line regulation measurement
Typcial values at 25° C
Vbat

V= —— I X: 0.2 ms/div ~
| Y: 100 mV/div |

X: 0.2 ms/div
Y: 4 mV/div

Line regulation (LiR) and Line transient (LiTr)
versus temperature (typical values

3 —LiR (mV)
2 - - - LiTr (mV)

-10 25 85 Temperature (°c)
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Load regulation and transient load regulation

The load regulation (LdR) is a static variable that indicates the change in output voltage of
the voltage controllor AV, ;; (at constant input voltage) in the event of a change in the load

current Al,+. By contrast the load transient response (LdTr) represents the dynamic peak
value to be observed during load variation.

Thermal effects due to changes in the junction temperature are circumvented by testing with
pulsed load and are to be taken into account separately.

The figure shows the boundary conditions for t,ise, tta, @nd Al to be taken as the basis for
the measurement of the load transient response.

Figure 14. Load regulation and transient load regulation

lout A& Static and dynamic load regulation

IoUtH |- = = e m e m e e e -

loutl == e e e e e o

AR N

1_
|

v

tall = ttr trise = ttr Time

1
Vout A 1
'
'

Load Regulation: LdR=f(loutH,loutL)
Load Transient:  LdTr = MAX(AVrise, AVfall) —LdR(loutH,loutL)

Transient load regulation measurement
(typical values at 25° C

lout Il-ECrW 5 ?3%7%
7 =,
/ L
1 |
i i
1
Vceb F‘
§ |
| 1
T J
T i
X:50ps/div
Y: 10mV/div l

Load regulation (LdR) and Load transient (LdTr)
versus temperature (typical values

60

50

40

20 — LdR (mV)
- - - LdTr (mV]

20

-10 25 85 Temperature (°c)
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EMIF06-SD03F3 Application schematic

5.3 Dropout definition

The dropout voltage (Vpo) is measured by decreasing the input voltage till the output
voltage will drop by 100 mV compared to the output voltage measured at the specified
minimum supply voltage (3.1 V).

Worst case for dropout is maximum die temperature and maximum current load. This is
done statically.

Figure 15. Dropout definition

v
3.18 V(Vout)  V(Vbat)

! 3.100e+00

-
'
'
'
s
'
'
'
'
T
'
'
'
¥
1
1
1
I
I
-]
1
|}

. - S Rty L S,

2.90 2.888e+00
___________ ~ 2.873e+00
2.85 v M
oo 100 mV
2.80
. 27720400 ; ¥ _ ___ S ______ X _____
2.7% iy + o4 I
2.888e+00 3.100e+00
2.70 -2.122e-01 Base |
B 75 2,86 2.8  §.60 3,08  3.106  3.18  3.20
v
6 Application schematic
Figure 16. Application schematic
1.8V Vbat
T 1
CVccA B3 A4 Cb
“T T =
= VccA  Vbat =
c2
Enable [ >———@—<{ Enaple B4 . 3ov
‘7’ VceB A I
EMIF06-SDO3F3 Cout
) A2 . D3
CMD dir D2 CMD.dir CD E4 —
CMD c1 CMD.h WP
CLK C1] CLKh
CLK feedback CLK.f
D_l:ég DATO.dir CMD-B gg
DATA dir DAT123.dir CLK-B
E} DATO.h DATO-B ?2 ° ? DAT2
A7 ] DAT1.h DAT1-B [—5 5| DAT3/CD/CS
51| DAT2.h DAT2-B [—5—® 57 CMD
DAT3.h DAT3-B ° 2| Vsst
2 g VDD
z =z 5
6 G 5] CLK
-7 vss2
c3 c4 DATO
DATA Q-3 < wmmmm 8 | Dart
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7 Ordering information scheme

Figure 17. Ordering information scheme

EMIF yy - xx zz F3

EMI filter

Number of lines

Information

x = resistance value (ohm)

z = capacitance value / 10 (pF)
or

2 letters = application

2 digits = version

Package
F = Flip Chip
3 = Lead-free, pitch = 400 pm

8 Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

Figure 18. Flip Chip dimensions

. 400|.|m¢40= < 255 pmz 40 605 pm = 55
-
g coddo| t
—teo0o0 oOf;
A ©000O0 ;
0O000O0|E
coooo| "
< 2.1 mm = 30 ym
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Figure 19. Footprint recommendations

Figure 20. Marking

Copper pad Diameter:
220 pym recommended
260 pm maximum

Solder mask opening:

Dot, ST logo
[[] ECOPACK status
xx = marking
z = manufacturing location
yww = datecode
(y = year
ww = week)

or.

300 pm minimum

Xx/xi[2]
Yiwiw

i
-

\
.

Solder stencil opening :
220 pm recommended

Note:

J

Figure 21. Flip Chip tape and reel specifications
Dot identifying Pin A1 location @ 1.55 + 0.1
\ 2.0 +0.05 4.0£0.1 e
.20 +0.02 h v
0002 / 5
N A )
AN N AN AN

L :
(=] e +
i e ST ST -

© XAZ X{Z XAZ

yww yww yww

v T(
> 295 4.0+0.1
0.69 + 0.05
All dimensions in mm User direction of unreeling >
Ordering information
Table 14. Ordering information
Order code Marking Package Weight | Base qty | Delivery mode
EMIF06-SDO3F3 HY Flip Chip 5.46 mg 5000 Tape and reel (7”)

More information is available in the application notes:
ANZ2348 :"Flip Chip : Package description and recommendations for use"
AN1751 : EMI Filters: Recommendations and measurements
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Revision history

Table 15. Document revision history

Date Revision Changes
21-Nov-2008 1 First issue
11-Feb-2010 2

AC timing characteristics updated in Table 11.
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Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the

right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
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third party products or services or any intellectual property contained therein.
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WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
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Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
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